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A Contribution to the Mycoflora of Pine Forests 
in the Netherlands 


by J. GREMMEN, Wageningen *) 
With 42 figures on plates 50 (1) — 57 (8). 


Up to the present time the study of the biocoenosis of the forest has 
dealt mainly with special groups of macro-organisms such as birds, and 
insects or certain groups of the larger fungi such as the Basidiomycetes. 
Considerable knowledge of these groups has accumulated since they- 
have received attention for a long time. 

The micro-organisms, on the contrary, are not well-known, because 
investigations on them have only recently begun. In the case of the 
micro-fauna some intensive research has been lately carried out in the 
Netherlands, dealing especially with the species occurring in a beech 
forest floor (VAN DER DRIFT, 1950). The micro-fauna plays an active 
part in the decomposition of forest litter by constantly mixing, reducing 
and eating it. 

Although considerable information about the micro-fungi of the 
forest-soil is available, little work has been performed on the species 
occurring on the forest-floor. These fungi, however, are main agents 
responsible for the decomposition of the trash and litter. 

Investigations into the decay of logs and branches of deciduous trees 
have been carried out by CHesters (1950) who described a number of 
Ascomycetes and Basidiomycetes as pioneer colonists of the rough ma- 
terial. MANGENOT (1952), also studying the decomposition of deciduous 
trees such as willow and birch, listed the fungi which he could isolate 
from the trunks as well as the fruit-bodies occurring on these trunks 
during the year. KuJALA (1950) made a study of the micro-fungi living 
on conifers in Finland. Beside a detailed list of these organisms he 
gave some data on their ecology. The stress, however, is more or less 
laid upon the parasitic species, whereas in the present contribution the 
majority of the fungi dealt with are saprophytic. 

Forest pathology has contributed a great deal to our knowledge of 
certain components of this biocoenosis, especially of those fungi para- 
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sitizing such parts of the tree as, the needles (Lophodermium pinastri, 
Scleroderris lagerbergii), the trunks (Crumenula sororia) and the roots 
(Rhizina undulata, Fomes annosus). Such parasites, however, represent 
only a small part of the total number of species of fungi living in the 
forest. Numerous saprophytic species have been neglected since they 
seemed of little or no importance, although they fulfill a useful task in 
contributing to the disintegration of the trash and litter. Many are 
pioneers in the decomposition of the annual debris falling on the soil 
making it available to succeeding organisms and finally for colonization 
by characteristic soil inhabitants. 

Since they can invade living tissues tree parasites have a start on 
saprophytes. Pine trees may be attacked by a series of such parasitic- 
fungi, e. g. by root-fungi such as Rhizina undulata or Fomes annosus, 
resulting in the death of the whole tree. Attacked trees are soon co- 
lonized by boring insects such as Blastophagus piniperda or Pissodes pini 
which penetrate the bark. These bark beetles carry numerous spores 
of fungi, particularly spores of the so-called ,,blueing fungi“ such as 
Ophiostoma, the mycelium of which develops in the insect galleries. 
The mycelium of Ophiostoma pini may spread into further parts of the 
stems when they are left unpeeled in the forest (MATHIESEN-KAARIK, 
1953). A detailed list of minor fungi occurring on pine and associated 
with bark beetles, including Ophiostoma, Cephalosporium, Pullularia 
and Phialophora, has been given by this Swedish author. 

On the outside of these upright dying trees there may occur a num- 
ber of other fungi among them many Discomycetes such as Belonium 
biatorinum, Gorgoniceps aridula and Crumenula pinicola. They live 
for only a short time on the cortex of the tree and their significance in 
the biocoenosis is still unclear. Possibly they only decompose the rem- 
nants of carbohydrates in this part of the tree. 

The needles of trees killed by a root-fungus are often colonized by 
minute fungi such as Sclerophoma pityophila, the spores of which are 
very common in the air and on the surface of green needles. RisHBETH 
& MEREDITH (1957) demonstrated the presence of spores of Sclerophoma 
pityophila, Ophionectria and Fomes annosus by percolating sterile 
water on green needles and plating out the suspension. The percentage 
of spores of Sclerophoma appeared to be very high and this combined 
with the rapid growth of the fungus and its ability to colonize in this 
microclimate is responsible for the great capacity of the fungus to 
colonize dead tissue. 

Another manner of colonizing by pioneer colonists is by local in- 
fection of a stem or branch (causing a canker) e. g. by the facultative 
parasite Crumenula sororia. After this primary attack secondary or- 
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ganisms may invade the wound and even penetrate the woody part 
of the tree. Isolations made from such cankers often reveal a variety 
of fungi with a high proportion of Sclerophoma and Pezicula livida. 
Such fungi become established in the tissues and survive for a long 
time. After the death of the tree or branch they may grow out into’ 
the dead parts of the host, often colonizing extensive parts and finally 
fructifying on them. Mutual competition appears to be very important 
since a few species are constantly dominant. 

Attack of shoots due to fungi e. g. by the rust, Melampsora pinitor- 
qua, often results in the killing of l-year old parts. The dying needles 
are commonly infected by Sclerophoma pityophila. After primary insect 
damage, e.g. by larvae of Retinia buoliana, tips of shoots are killed 
and often colonized by the same imperfect fungus. This can be demon- 
strated by isolating from these tissues. Insect damage at the base of 
the needles ascribed to Cecidomyia brachyntera, a gall-midge may give 
a start to Cenangium ferruginosum. 

Mechanical damage to trees such as may occur during brashing may 
cause x ‘ious wounds which can be colonized by certain fungi causing 
decay of the wood after a long period of growth. Resinous wounds may 
often be inhabited by a characteristic fungus, Tromera resinae, seeming 
to live on the resin. 

Living needles are very commonly infected by the ascospores of 
Lophodermium pinastri. After development of the spermogonia and 
the apothecial-initials the needles are shed and the microclimate alters. 
On the ground-floor the apothecia mature, but at the same time the 
needles become accessible to other organisms such as Trichoderma 
which decompose them further. 

From these few examples it is clear that parasitic fungi and insects 
are important pioneers preparing the living tissues for saprophytic 
species. 

Another aspect is the colonization and decomposition of the needles 
and branches left on the forest floor after a felling or thinning. GREM- 
MEN (1957) demonstrated that two successive stages in the disintegra- 
tion may be distinguished depending on the microclimate. He men- 
tioned a dry form, the Sclerophoma-stage of which the dominant 
fungus is Sclerophoma pityophila and a codominant Cenangium acuum. 
These needles are grey, lying in heaps under dry conditions or still 
attached to a dead tree e.g. after attack by Fomes annosus. These 
heaps may be wetted by rain, but they soon dry out. A second stage 
was mentioned as the Desmazierella-stage, characterized by the domi- 
nant species Desmazierella acicola and the codominant Hyalotricha 
trichodea. This is a more humid form and here the needles are black, 
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lying in heaps under wet or very wet conditions, almost in contact 
with or very near to the forest soil. The stage is more advanced than 
the former. A third stage may be added and is called the Trichoderma- 
stage characterized by strongly decomposed, fragmentary needles. 


Another far more important aspect deals with the annual debris in 
the forest. The annual leaf fall supplies the raw material necessary for 
humus formation. This litter often accumulates on the soil since it is 
decomposed very slowly in pine plantations. For the purpose of stu- 
dying the disintegration Kenprick (1958) subdivided the A, horizon 
of forest soils in the following way: the L layer = undecomposed litter; 
the F layer = decomposing, but still recognizable litter and the H layer 
= amorphous humus. The F layer is moreover subdivided into the F, 
layer of which the needles are dark in colour and often still intact and 
into the F, layer of which the needles are greyish, fragmentary and 
compressed. Decomposition of the needles passes through these stages 
and a number of distinct fungi contribute to the decay. KENDRICK re- 
ported Lophodermium pinastri from the L layer, Verticicladium from 
the F, layer and a Basidiomycete mycelium was observed in the F, 
layer. By plating out needles he revealed the presence of other fungi 
which were not seen by a direct observation. 


The needles form the most important part of the litter and a minor 
part consists of branches and cones. The disintegration of this material 
is considerably slower and takes longer. The flora of it may be very 
characteristic. On thick branches for example may occur Therrya 
fuckelii, Tympanis hypopodia and Orbilia luteo - rubella; on the thinner 
twigs, Pezicula livida, Trichoscyphella hahniana and Tr. calycina. The 
flora of the cones is very scanty. They probably contain little or no sub- 
stances suitable for the growth of Ascomycetes. A few characteristic 
species are, however, sometimes found including Durella suecica and 
Lasiostictis fimbriata. The relative high quantity of lignin and cellulose 
may be responsible for it. 


Colonization and decomposition of stumps from thinning or felling is 
a particular interesting field of research since fresh stumps soon become 
infected by air-borne spores of Fomes annosus (RisHBETH, 1951). Beside 
Fomes a number of other fungi, especially Basidiomycetes may also 
inhabit the stumps and even compete with Fomes. The incidence of 
minor fungi and their ecology, however, is insufficiently investigated, 
although a list of Hyphomycetes isolated from pine and spruce stumps 
was recorded (Käärık & RENNERFELDT, 1957) among which. Tricho- 
derma viridis was the commonest. Coryne sarcoides sometimes occurred 
on the stumps in our country. 
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Much investigation is still required, but even this short account may 
indicate that the micro-fungi are extremely important in the biocoenosis 
leading to the decay of trash and litter. Study of this biocoenosis is 
therefore of more than theoretical interest, but is necessary for a better 
understanding of the fungi-complex and the benefit of a good conver- 
sion of the forest trash and litter. The flora of this material is very 
typical, consisting of some dominating species, often accompanied by 
many other species seeming to occur more or less incidentally. 


The present paper deals with parasitic as well as saprophytic fungi 
living on trunks, branches, needles and cones of Scots pine (Pinus syl- 
vestris L.), austrian pine (Pinus nigra ARN. var. austriaca Ascu. & Gr.) 
and corsican pine (Pinus nigra ARN. var. corsicana ScuN.). Since these 
species are grown on a large scale in the Netherlands, often in pure 
plantations and since bad growth was frequently observed which may 
partly be due to foulty decomposition of the litter, study of the orga- 
nisms responsible was stimulated. The number of species living on the 
trash of Scots pine is surprisingly abundant in contrast to that on the 
trash of larch, spruce and douglas fir. This may be due to the fact that 
Scots pine is a native tree in the Netherlands, whereas the other species 
are exotics. 


So far 45 species, mainly Ascomycetes, have been reported and iden- 
tified together with their known imperfect forms. This list, however, is 
far from complete since various other fungi which occur, among them 
a number of Hyphomycetes, are in need of research. In addition to short 
descriptions, there are given drawings of the fructifications and spores, 
which in part are schematic. 


Using ascospores or conidia most of the fungi have been isolated and 
further cultured; only a few could not be cultured. For some of them, 
new data was obtained on the imperfect stages, which are described 
in detail. Culture work was carried out on different media, but the 
briefly summarized descriptions are based on the development on malt 
agar. This medium was prepared from 100 grammes of barley obtained 
ftom the brewery, boiled for about one hour, afterwards adding 20 
grammes of dextrose, 1 gramme peptone and 25 grammes of agar, then 
sterilizing at 0.5 atmosphere pressure for about 20 minutes. 


It was found extremely difficult to give good culture-characteristics 
since they may vary considerably from medium to medium. Good use, 
however, could be made of our stock-cultures by comparing them with 
isolates made from the wood or bark. Often, in the case of species which 
do not produce fructifications in culture, this method was very helpful 
and simplified the identification. 
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All species described in this paper were collected in the Netherlands, 
except a few marked with an asterisk which were found outside the 
country and which were essential for the study of these pine fungi. 


The following fungi are discussed: 

Anthostomella rehmii (No. 42); Belonium biatorinum (No. 28); Brun- 
chorstia pinea (No. 22); Calothyrium pinastri (No. 43); Cenangium 
acuum (No. 8); Cenangium ferruginosum (No. 29); Ceuthospora pinastri 
(No. 10); Cistella species (No. 12); Coryne cylichnium (No. 15); Coryne 
sarcoides (No. 14); Corynella atrovirens (No. 31); Cryptosporiopsis 
abietina (No. 40); Cytospora pini (No. 18); Crumenula pinicola (No. 20); 
Crumenula sororia (No. 21); Dasyscyphus pulverulentus (No. 19); Des- 
mazierella acicola (No. 7); Diaporthe conorum (No. 2); Digitosporium 
piniphilum (No. 21); Diplozythia scolecospora (No. 88); * Durella sue- 
cica (No. 26); Encoelia petrakii (No. 33); Gorgoniceps aridula (No. 32); 
Hyaloscypha leuconica (No. 24); Hyaloscypha stevensonii (No. 25); 
Hyalotricha trichodea (No. 16); Lachnellula rehmii (No. 87); * Lasio- 
stictis fimbriata (No. 39); Lentomita acuum (No. 9); Leptostroma pina- 
stri (No. 1); Leptostromella species (No. 4); Lophodermium pinastri 
(No. 1); Melanospora chionea (No. 45); Monilia species (No. 5); Naema- 
cyclus niveus (No. 6); Ophionectria scolecospora (No. 88); Orbilia lu- 
teo-rubella (No. 27); Pezicula livida (No. 40); Phacidiella coniferarum 
(No. 85); Phacidiopycnis pseudotsugae (No. 35); Phacidium lacerum 
(No. 10); Phialophora lagerbergii (No. 12); Phialea acuum (No. 5); Pho- 
mopsis occulta (No. 2); Pirobasidium sarcoides (No. 14); Pleurophomella 
species (No. 41); Pseudohelotium pineti (No. 4); Pyrenopeziza pinicola 
(No. 11); Rosellinia thelena (No. 80); Scleroderris lagerbergii (No. 22); 
Sclerophoma pityophila (No. 3); Sirothyriella pinastri (No. 48); Sphae- 
ropsis ellisii (No. 84); Therrya fuckelii (No. 36); Trichoscyphella caly- 
cina (No. 18); Trichoscyphella hahniana (No. 17); Tromera resinae (No. 
23); Tympanis hypopodia (No. 41); Valsa pini (No. 18); Verticicladium 
trifidum (No.7) and Zythia resinae (No. 23). 


Discussion of the fungi 


1. LOPHODERMIUM PINASTRI (Scurap. ex FR.) Cuiv., Flore gén. 
env. Paris, 1: 486, 1826. (Plate 50 (1), fig. 1). 


Apothecia (No. 1626): 0.5—2 mm in diam., conchoidal or ellip- 
soidal, black. At maturity opening by a longitudinal split, disc cream 
or light-brown. Hymenium colourless. Hypothecium colourless, very 
thin. Exciple consisting of a dark-brown stratum basalum and stratum 
tectricum. Asci 120-150 X 10-14 u, surrounded by colourless, slender, 
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filiform paraphyses with distinctly thickened tips. Ascospores 100-125 
X 1.5-2 u, colourless, 1-celled, filiform or slightly curved. 

Spermogonia (No. 1631): 120-150u in diam., linear or oval, 
laid down between epidermis and hypodermis, irregularly opening at 
maturity. Spermatia 6-7 X 0.5 u, colourless, 1-celled, bacilliform. This 
stage of the fungus is named: Leptostroma pinastri DEsM. (Ann. ‚Sci. 
nat. 19: 338, 1843). 


Culture-work (No. 227, 277): Cultures obtained from ascospo- 
res develop a colourless or greyish, delicate, slowly growing mycelium, 
afterwards changing into ochreous, often forming black lines in the 
medium and alternating zones of white and brown mycelium. 

Ecology: Lophodermium pinastri is only restricted to species of 
the genus Pinus causing the so-called needle cast. Young seedlings as 
well as older trees may be attacked, although infection is most serious 
in nurseries when older pine trees are on a short distance. The disease 
which prevails throughout North America and Northern Europe and 
even occurs on the farthest outposts of the Scots pine in Lappland re- 
ceived much attention by forest pathologists. A lot of papers are deal- 
ing with the parasite in view of control. From these papers I should 
like to refer to a special paper of TuUBEUF, who reported on its biology 
and ecology (TuBEUF, 1902). 

Beside the incidence of the fungus on the living needles in 
its spermogonial form, it occurs on the dead needles in the apothe- 
cial stage in the L layer of the litter. The fungus was also found on 
old cones of Scots pine laying on the ground floor. Asci and ascospores 
of this material ranged from 150-190 X 15.5-20u and 105 X 3.5u 
respectively. 


2. Diaporthe conorum (Desm.) Niesst, Hedwidia 15: 2, 1876. (Plate 
50 (1), fig. 2.) 

Pycnidia (No. 1672): 0.3-0.5 mm in diam., immersed in the host, 
subglobose or lenticular, with a thick layer of dark-brown hyphae at 
the top, afterwards rupturing the hypodermis, with or without a defi- 
nite ostiole. Pycnidial cavity simple or compound, with brown walls. 
Pycnospores formed on short sporophores of which three types may be 
distinguished viz. alpha-spores: 8.5-11.5 X 3.5u, colourless, 1-celled, 
ellipsoid-oblong, 2-guttulate; béta-spores: 22-30 X lu, colourless, 1- 
celled, straight or slightly hooked like a walking-stick; intermediate 
spores: intergrading between the alpha- and béta-spores. These forms 
represent the conidial form of Diaporthe conorum and has been de- 
scribed as Phomopsis occulta (Sacc.) Trav. [Fl. ital. Crypt. 1 (2): 221, 
1906]. 
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Spermatia which have been also observed are 3-4 X 0.4, colour- 
less, 1-celled, bacilliform. 

The perithecial stage has been reported from different conifer species 
a. o. from dead branches of 15-25 year old douglas fir which had been 
killed by shading (Wırson, 1925). Up till now the perfect form was not 
collected by the present author. 

Culture-work (No. 281): Cultures obtained from pycnospores 
develop a pure white silky, fairly rapid growing mycelium, afterwards 
changing into greyish colour. Mature pycnidia were formed with cha- 
racteristic alpha- and béta-spores oozed out in yellow spore-horns. 

Ecology: Pycnidia of Diaporthe conorum were collected on still 
attached dead needles of P. sylvestris, but they may also inhabit other 
conifer species. Phomopsis occulta was a.o. isolated from dying bran- 
ches of douglas fir probably killed by a heavy frost, seeming to be a 
harmless organism often penetrating weakened tissues. 


3. SCLEROPHOMA PITYOPHILA (Cora) HönneL, Sitz.-ber. Akad. 
Wiss. Wien, 118: 1234, 1909. (Plate 50 (1), fig. 3). 


Pycnidia (No. 1624): 0.2-0.5 mm in diam., immersed, at maturity 
rupturing the epidermis, globose, black. Pycnidial walls dark-brown, 
pseudoparenchymatic. Pycnospores 6-8 X 3.4 u, colourless, 1-celled, 
ovoid or ellipsoidal. 

The mycelium of the fungus is of the type Pullularia pullulans (DE 
By.) BERKH., but it must be realised that this name represents a complex 
species since this type of budding mycelium occurs in many genera like 
Dothidea Fr., Dothidella Spec., Systremma Tueiss. & Syp., etc. 

A perfect stage has not been observed by the present author. BEN- 
NETT (1928), however, described Anthostomella pullulans BENN. as the 
ascigerous form of Pullularia pullulans, but after NANNFELDT Bennett’s 
fungus is not a true Anthostomella (MELın & NANNFELDT, 1934). 
Although nothing seems to be known with certainty on the perfect stage 
of Sclerophoma pityophila, it is assumed that it must be sought in the 
group of the Pseudosphaeriales. 

Culture-work (No. 283, 289, 298): Cultures obtained from 
pycnospores initially develop a colourless or greyish, afterwards dark 
olive-green of blackish, fast growing mycelium. In these cultures 
greenish brown hyphae are observed producing yeast-like spores by a 
form of budding process, so that the cultures seem to be contaminated. 
On sterilized bark mature pycnidia were obtained. 

Ecology: Sclerophoma pityophila is a pioneer of dead-branches 
as well as needles and one of the commonest inhabitants, often colo- 
nizing extensive parts. It occurs everywhere in the forest living also on 
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the trash of larch, spruce and Abies. Colonization often seems to take 
place after primary damage of the shoots e. g. by Retinia buoliana or 
by the rust Melampsora pinitorqua. Batxo, Murray & PEACE (1958) 
reported on Sclerophoma associated with damage of the needles by 
Cecidomyia baeri. JAHNEL & JuNGHANS (1957) mentioned the fungus as 
a parasite of pine needles, but they did not give a definite proof. These 
authors also found the ,,disease“ associated with the gall-midge Ceci- 
domyia. 


4. PSEUDOHELOTIUM PINETI (Bartsch Ex Fr.) Fucx., Symb. 
myc. 298, 1870. (Plate 50 (1), fig. 4). 


Apothecia (No. 1610): 0.7-0.9 mm in diam., disc cream, pink, 
purplish or light-brown, margin often undulate, outside slightly pulvi- 
nate, short-stalked. Hymenium colourless. Hypothecium colourless. 
Exciple light-brown with up to 40 u, colourless or light-brown, slender 
cell-excrescences. Asci 60-75 X 7-8 u, surrounded by colourless, cylin- 
drical paraphyses with slightly thickened tips. Ascospores 31-35 (40) X 
2-2.5 u, colourless, 1- to 4-celled, straight or slightly bent, needle-shaped 
or somewhat clavate. 

Conidial stage (No. 1610): A conidial form associated with 
the apothecial form was observed on the needles. When dry these brown 
conidial pustules show a tough, resinous consistency, when moist 
changing into milky-coloured, slimy droplets. Conidia are 75-85 X 
1-1.5 u, colourless, 1- or more-celled, needle-shaped. In specimen 1622 
they range, however, from 54--60 X 2u. 

Since it was possible to obtain the conidial stage in cultures both 
from ascospores and conidia, the connection between Pseudohelotium 
pineti and this form is well established. It was, however, not possible 
to trace a name for it, but it may be provisionally placed in the form 
genus Leptostromella Sacc. 

Culture-work (No. 810, 317): Cultures obtained from ascospo- 
res and conidia initially develop small, colourless, slowly growing, yeast- 
like colonies which soon become brownish forming slimy conidial pus- 
tules consisting of numerous needle-shaped conidia. Afterwards these 
cultures produce a greyish white or cream superficial mycelium with 
characteristic zones of yellowish green or sulphur-green colour. Conidia 
from both types of cultures (310) are 25-40 X 1-1.5 u, colourless, 3-cell- 
ed, straight or slightly bent. Conidia from isolate 317 range from 40-54 
X 2u being identical in every respect with isolate 310. 

Already BREFELD (1891) cultivated Niptera tapesioides (= Belonium 
pineti var. tapesioides REHM), which after REHM (1896) is a well-deve- 
loped specimen of Belonium pineti. BREFELD (1. c.) obtained 47-63 X 
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2-2,5 u, colourless, 1- to 8-celled, filiform or needle, shaped, straight or 
slighty curved conidia. 

Ecology: This fungus occurs on dead, discoloured needles of 
Scots pine left on the ground-floor after a previous year’s thinning. 
From Britain and Finland the organism was recorded from the old cones. 


5. PHIALEA ACUUM (Aus. & Scuw. Ex Fr.) REHM, Rabenh. Krypt. 
Fl. 1 (3): 717, 1896. (Plate 50 (1), fig. 5). 

Apothecia (No. 1592): 0.4-0.5 mm in diam., pure white, cup- 
shaped, outside with 15-30 u long, colourless, clavate, minutely granu- 
lated cell-excrescences, with a 300-400 u long stalk. Hymenium, hypo- 
thecium and exciple colourless. Asci 35-40 X 4 u, surrounded by colour- 
less, filiform paraphyses. Ascospores 4-5 X 2 u, colourless, 1-celled, 
ovoid or ellipsoidal, often 2-guttulate. 

Conidial stage (No. 1619): A conidial stage associated with the 
ascigerous form has been observed. The conidial cushions consist of 
long chains of 5.5-9.5 X 2-3 u, colourless, 1-celled, ellipsoidal or slightly 
acuminate, 2-guttulate conidia. It was possible to obtain this conidial 
stage in cultures started from ascospores, so that the connection between 
the ascocarps and the imperfect stage could be ascertained. This stage 
is tentavily placed in the form genus Monilia Pers. A valid name, how- 
ever, could not be found for it up to the present. FuckEL (cit. REHM, 
1896) reported a conidial form named Sphaeridium candidum Fucx. 
with spores ranging from 4 X lu, which does not match. GREMMEN 
(1957) assumed a pycnidial fungus connected with Phialea acuum, but 
up till now this could not be confirmed and even seems very doubtful. 

Culture-work (No. 248, 306, 314): Cultures obtained from 
ascospores develop a pure white, powdery, fast growing mycelium, 
sometimes producing a reddish brown pigment in the medium. The 
conidial stage always developed abundantly in vitro; sometimes mature 
apothecia were observed. The conidia are 7.5-15 X 2.5-8 u colourless, 
l-celled, often 2-guttulate, occurring in chains of 10 and more cells. 

Ecology: Apothecia occur in great numbers on the dead needles 
of P. sylvestris and P.nigra lying on the ground-floor, especially on trash 
left in the forest after a thinning. The fungus develops well under humid 
conditions and is often accompanied by the conidial cushions. Its con- 
tribution to the decay of this material seems to be locally very im- 
portant. 


6. NAEMACYCLUS NIVEUS (Pers.) Sacc., Bot. Centralbl. 18: 251, 
1884. (Plate 50 (1), fig. 6). - 

Apothecia (No. 1558): About 0.6 mm in diam. scattered, initially 
immersed in the host, at maturity rupturing the epidermis, with a cream 
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or pink-coloured disc. Hymenium colourless. Hypothecium colourless, 
very thin. Exciple absent. Asci 95-115 X 5 u, surrounded by colourless, 
filiform paraphyses with thickened globular tips. Ascospores 105 X 
3.5-4 u, colourless, 1- to 4-celled, vermicular, minutely granulated. 

Beside the normally developed apothecia some of them were ob- 
served lacking the hymenial part, instead of this tissue forming light- 
brown criss-cross growing hyphae without any indication of spore for- 
mation. FucKEL (cit. REHM, 1896) reported a stage with conidia ranging 
from 60 X 0.5-1u. He assumed this stage to belong in the life-cycle 
of Naemacyclus niveus. 

Culture-work (No. 278): Cultures obtained from ascospores 
orginally develop a white or slightly pink-coloured mycelium, after- 
wards with cream or yellow patches. Lemon-yellow, mature apothecia 
abundantly developed after a few months of cultivation. A conidial 
stage was always lacking. 

Ecology: Apothecia of Naemacyclus niveus were observed ini- 
tiating in white spots of dying needles of Pinus sylvestris. REHM (1896) 
mentioned „Ein sehr schöner, vielleicht schon den lebenden Bäumen 
gefährlicher Pilz“. It is, however, open question whether this Ascomy- 
cete has killed the needles, although it was not further investigated. 
Apothecia were also found by PuRNELL (1957) on P. radiata from needles 
of trees which suddenly died. She, however, does not believe the fungus 
to be a parasite. 


7. DESMAZIERELLA ACICOLA Lis., Ann. Sci. nat. 17: 83, 1829. 
(Plate 51 (2), fig. 7, 7a). 


Apothecia (No. 1617): 3-6 mm in diam., scattered or in small 
clusters, disc yellowish brown, with long brown hairs, sessile. Hyme- 
nium yellowish brown. Exciple colourless, consisting of loosely inter- 
woven hyphae, Cortex of the exciple with numerous up to 130 u long 
light- and dark-brown, septate cell-excrescences and marginally with 
1-1.5 mm dark-brown, stiff hairs. Asci 200-250 X 12-14 u, surrounded 
by characteristic acuminate paraphyses with a colourless lower part and 
a brown, ramified upper part, moreover with up to 300 u long, dark- 
brown stiff hair-like cells. Ascospores 18-21 X 8-12u, colourless, 
1-celled, ellipsoidal, often 2-guttulate. 

Conidial stage (No. 1617): A hyphomycetous fungus occurring 
on the dead needles belongs in the life-cycle of this Ascomycete. This 
form is of common occurrence and may be collected throughout the 
whole season, whereas the ascigerous stage only develops in early 
spring. Conidiophores are 300 X 9.5-11-5 u, dark-brown, thick-walled, 
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septate, ramifying dichotomally or trichotomally, with 20-40 long 
light-brown or yellowish subulate cells carrying 3-3.5 X 2 colourless, 
pear-shaped conidia. 

The connection between both stages has been established by culture- 
experiments (GREMMEN, 1949) who referred the conidial stage to Verti- 
cicladium acuum Oup. According to Hucues (1951) this Hyphomycete 
is identical with Verticicladium trifidum Preuss [Linnaea 24: 127, 
1851]. A synonym of this fungus seems to be Acrodesmis secundum 
Bar. & Vir. (cf. An. Soc. Biol. Pernambuco 15: 374, 1957). 


Culture-work (No. 56, 59, 81, 254): Cultures obtained from as- 
cospores initially develop a colourless, rapidly growing, delicate myce- 
lium, afterwards forming olive-green patches and 1-1.5 em black, stro- 
matical structures upon with the conidial stage develops. The culture 
medium gradually changes into a rather tough mass often producing a 
curious smell. 

Ecology: Desmazierella acicola is a rather comman inhabitant in 
pine woods occurring on the needles of the F, layer and is often asso- 
ciated with Hyalotricha trichodea. The fungus was found both on Scots 
pine and P. nigra sometimes colonizing the needles of whole branches. 
It seems to prefer a moist microclimate and appears to be an important 
decomposing organism. 


8. CENANGIUM ACUUM Cooke & Peck, Grevillea 7: 40, 1878. 
(Plate 51 (2), fig. 8). 


Apothecia (No. 1634): 1-2 mm in diam., dark-brown or ochreous, 
cup-shaped, outside pulvinate, with a broad up to 200 u long stipe. 
Hymenium colourless. Hypothecium light-brown. Exciple colourless 
forming a textura intricata. Cortex of exciple dark-brown with brown, 
globular cell-excrescenses. Asci 70-96 X 7.5-11u, surrounded by co- 
lourless, filiform paraphyses with brown club-shaped tips. Ascospores 
11.5-19 X 3.5-4 u, colourless, 1- or 2-celled, fusoid, 1- or 2-guttulate. 
Spermatia 4-5 X 0.5, colourless, bacilliform. Up till now a conidial 
stage has not been found. 

According to REHM (1896) a difference exists between Cenangium 
acuum Cooke & PECK and Cenangium acicolum (Fucx.) REHM based 
on the size of the fructifications. By comparing american and european 
collections they proved to be the same. 


Culture-work (No. 218): Cultures obtained from ascospores 
develop a moderately growing mycelium varying from white-or cream 
to yellowish green or yellow-brown in colour. A conidial stage was 
never observed. 
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Ecology: This fungus is a rather common inhabitant of pine 
needles and is often accompanied with Sclerophoma pityophila. KuJa- 
LA (1950) reported the fungus from Abies, but his statement could not 
be confirmed up to the moment. 


9. LENTOMITA ACUUM Movron, Bull. Soc. Bot. Belge 26: 178, 
1887 (Plate 51 (2), fig. 9.) 


Perithecia (No. 1642): 0.15-0.2 mm in diam., crowded, superfi- 
cially immersed in the host, globular, black, with long 0.6-1.5 mm 
slender ostiola carrying whorls of colourless, septate cilia at the tips. 
Asci 46-50 X 15 u. Ascospores 20-26 X 7.5 u, colourless, 1-celled, ellip- 
soidal, 2- or 4-guttulate, afterwards 2-celled, often slightly constricted 
at the septum. 

A conidial stage associated with the ascigerous form was not observed 
on the material. This fungus is a representative of the Cerastomeae, but 
according to Dr. J. A. von Arx who investigated the material its taxo- 
nomic place is stil uncertain. 

Culture-work (No. 307): Cultures obtained from ascospores 
failed by a heavy bacterial contamination of the ascospores. 

Ecology: Perithecia of this Ascomycete developed in great num- 
bers on the dead needles of Scots pine. They are often accompanied by 
the ascocarps of Phialea acuum. 


10. PHACIDIUM LACERUM FR, Obs. myc. 2: 818, 1818. (Plate 
51.42), fie. 10). 

Apothecia (No. 1844): 0.3-0.6 mm in diam. initially immersed 
in the host, at maturity rupturing the hypodermis, disc dark-brown, sur- 
rounded by fragments of host-tissue. Hymenium colourless. Hypothe- 
cium indistinct. Exciple consisting of a 75-95 u thick, dark-brown stra- 
tum tectricum and a 20-40 u thick stratum basalum. Asci 73-85 X 
7.5-8.5 u, surrounded by colourless, filiform paraphyses. Ascospores 
9-11.5 X 3-4 u, colourless, 1-celled, ellipsoidal. 

Conidial stage (No. 1670): A conidial form associated with the 
perfect stage was sometimes observed. The pycnidia contain colourless, 
1-celled, bacilliform pycnospores. This stage is recorded as Ceuthospora 
pinastri (Fr.) Höhner. [Mitt. Bot. Inst. Techn. Hoch. 2 (4): 99—100, 
1925]. 

Phacidium lacerum and its pycnidial stage have been fully described 
and compared with Phacidiella coniferarum, but due to a serious typo- 
graphical error the description is rather useless (GREMMEN, 1959). 

Culture-work (No. 250): Cultures obtained from ascospores ini- 
tially develop a greyish white, delicate, fast growing mycelium, after- 
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wards changing into a greenish brown colour forming an abundance of 
grey aerial mycelium. Mature pycnidia were obtained in vitro, being 
0.5-0.7 mm in diam., globular, black, with 1- or more spore-forming ca- 
vities. Pycnidial walls 40-60 u thick, dark-brown, with up to 20 u long 
sporophores. Pycnospores 11.5-15.5 X 2-3.5u, colourless, 1-celled, 
rod-like. 

Ecology: Both stages were found on decaying needles of Scots 
pine laying on the forest-floor under rather humid conditions. 


11. PYRENOPEZIZA PINICOLA REHM, Rabenh. Krypt. Fl. 1 (3): 
540, 1896. (Plate 51 (2), fig. 11). 

Apothecia (No. 1654): 0.3-0.4 mm in diam., grey or dark-blue, 
saucer-shaped, formed on a delicate, brown subicular-like mycelium de- 
veloping on the needle surface. Hymenium colourless. Exciple consisting 
of a brown textura globulosa. Asci 40-55 X 4-5.5 u, surrounded by co- 
lourless paraphyses with slightly club-shaped tips and filled with an oily 
substance. Ascospores 8.5-9.5 X 2 u, colourless, 1-celled, sometimes 2- 
celled, fusoid. So far a conidial form has not been observed. 

Pyrenopeziza acicola Sacc. & SpEG. seems closely related, but differs 
in the size of the ascospores. 

Culture-work (No. 341): Cultures obtained from ascospores 
develop a greyish, woolly or floccose, afterwards greyish brown to cinna- 
mon-brown, rapidly growing mycelium. 

Ecology: Pyrenopeziza pinicola inhabits previous year’s trash of 
pine and occurs on needles as well as branches, often in great abun- 
dance. 


12. CISTELLA SPECIES (Plate 52 (3), fig. 12). 


Apothecia (No. 1585): About 0.4 mm in diam., greyish white, 
cup-shaped, outside slightly pulvinate, sessile. Hymenium colourless. 
Exciple olive-green, at the base consisting of 3-4 in diam., prosen- 
chymatic cells, marginally with colourless, minute cell-excrescences. 
Asci 30-40 X 5.5 u, surrounded by colourless, cylindrical, often rami- 
fied paraphyses with slightly thickened tips. Ascospores 4.5-6 X 2.5-8 u, 
colourless, 1-celled, ovoid. 

Conidial stage (No. 1585): In some apothecia spore-producing 
hyphae were observed which probably function as conidial apparatus. 

Re-examination of the material by Dr. R. W. G. Dennis (Kew) con- 
firmed the identity with the genus Cistella QuéL., but since this group 
of inoperculate Discomycetes is still insufficiently known a definite 
name could not be traced for it. The ascocarps of the Cistella show 
great similarities with Phialea acuum, but their conidial stages are to- 
tally distinct. 
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Culture-work (No. 293): Cultures obtained from ascospores 
develop very slowly growing colonies, initially grey-coloured and sur- 
rounded by a zone of dark olive-green mycelium, afterwards dark-grey 
and velvety. In the centre 2-3 thick brownish green, septate spore- 
producing hyphae are observed, representing the so-called phialides 
which are flask-formed and about 30 u long. Phialospores are formed 
endogenous, they are 4 X 2-2.5 u, colourless, 1-celled, ovoid or fusoid, 
2-guttulate, often sticking together to the tip of the phialide. This co- 
nidial stage is identical with Phialophora lagerbergii (MELIN & NANNF.). 
Conant [Mycologia 29: 598, 1937] (= Cadophora lagerbergii MELIN 
& Nannr.). MELIN isolated the fungus as the cause of blue-stain from 
P. sylvestris in Sweden (MELIN & NANNFELDT, 1934). MANGENOT (1952) 
described the same fungus from Salix, forming a member of his ,,Phia- 
lophora fastigiata“ group which is characteristic for pulpwood. He does 
not report, however, an Ascomycetous fungus connected with it. 

Identification of imperfect fungi of the form genus Phialophora is 
extremely difficult since this type of spore-formation occurs in different 
groups of Ascomycetes demonstrating great conformity. 

Boor (1957) reported such a conidial stage in Chaetosphaeria myrio- 
carpa (Fr.) BooTH which can be hardly separated from the imperfect 
fungus isolated from pine. Even his cultures show a great resemblance. 
His fungus, however, is the imperfect stage of a Pyrenomycete inha- 
biting alder and birch. May be ManceEnov’s „Phialophora lagerbergü“ 
is merely the conidial form of this Chaetosphaeria and therefore not 
identical with the fungus orginally described by MELIN & NANNFELDT 
as Cadophora lagerbergii. 

Ecology: The ascocarps were collected on a resinous canker 
brought about by Crumenula sororia on a stem of P. nigra var. corsi- 
cana. It probably lives as a secondary organism in the dead tissue. 


18. VALSA PINI (Aus. & Schw.) FR, Summa veg. Sc. 412, 1849. 
(Plate 52 (8), fig. 13, 18a). 


Perithecia (No. 1646): 0.2-0.4 mm in diam., in groups of 6 or 
more immersed in a dark stroma, ostiolate, with dark-brown walls. Asci 
35-40 X 5-6. Ascospores 7.5-9.5 X 2 u, colourless, 1-celled, allantoid. 

Conidial stage (No. 1646): The ascigerous form is often asso- 
ciated with pycnidia. They are 0.2-0.3 mm in diam., immersed, with 
dark-brown walls and 1- or plurilocular spore-forming cavities. Pycno- 
spores 4-5 X Lu, colourless, 1-celled, allantoid, formed on short sporo- 
phores, often oozed out in yellow spore-horns. This stage of the fungus 
is recorded as Cytospora pini Desm. [Ann. sci. nat. Bot. ser. II, 19: 
862, 1843]. 
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A number of Valsa species as well as Cytospora species have been 
described on coniferous hosts. Up to the present, however, our know- 
ledge on them is too scanty to judge whether they are all good species, 
but it seems very likely that many of them must be reduced to synonymy. 


Culture-work (No. 282, 319): Cultures obtained from asco- 
spores develop a quickly growing colourless, delicate mycelium, after- 
wards forming a greyish colour with a floccose texture. The pycnidial 
stage was also formed in vitro and the spores are oozed in yellow spore- 
horns. 


Ecology: Valsa pini and its imperfect stage is rather common on 
pine trash, often colonizing whole branches of Scots pine, which may 
be explained by its rapid growth. Doubtless this organism is an impor- 
tant decomposer of organic debris in the pine forest. 


14. CORYNE SARCOIDES (Jaca. ex Fr.) Tur., Sel. fung. Carp. 3: 
190, 1865. (Plate 52 (3), fig. 14). 


Apothecia (No. 1551): 2-8 mm in diam., disc violet-coloured, 
gelatinous, sessile or nearly so. Hymenium colourless. Hypothecium 
of loosely interwoven hyphae. Exciple dark-brown. Asci 90-100 X 8- 
10 u, surrounded by colourless, filiform paraphyses. Ascospores 10-15 
X 8-5 u, colourless, 1- or 2-celled, ellipsoidal, straight or slightly bent. 


Conidial stage (No. 1551): A conidial form has been observed 
on the material and seems to be identical with Pirobasidium sarcoides 
(Jaco.) HÔHNEL [Fragm. z. Myk. in Sitz.-ber. Akad. Wiss. Wien, Math.- 
Nat. Ki iT. 19027. 


Culture-work (No. 800): Cultures obtained from ascospores 
develop a colourless, delicate, rather slowly growing mycelium, gra- 
dually producing a violet pigment into the medium. Numerous reddish 
coloured microconidial pustules forming globular microconidia at the 
tips of sickle-shaped conidiophores, and flattened disc-like structures, 
were observed. 


Ecology: Coryne sarcoides does not merely inhabit conifers, but 
may also occur on broad-leaf trees. MANGENOT (1952) reported Coryne 
and some other fungi as „— agents destructeurs de la cellulose“, 
whereas recently study has been performed in Canada on this organism 
since it is associated with heart-rot in conifers (ETHERIDGE, 1957). 


The apothecia as well as the Pirobasidium stage were found on trash 
of Scots pine, but they were rather uncommon. The fungus was also 
collected on trunks of Quercus. 
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15. CORYNE CYLICHNIUM (Tut.) Boun., Hist. & Classif. Disc. 
d’Eur. 97, 1907. (Plate 52. (3), fig. 14). 

Apothecia (No. 1563): 2-3 mm in diam., purplish, disc- or urn- 
shaped very similar to C. sarcoides. Asci 150-210 X 8.5-11.5u, sur- 
rounded by filiform paraphyses. Ascospores 20-30 X 4-6.5 u, colourless, 
1- to 4-celled, fusoid, acuminate, often minutely guttulate, sometimes 
abstricting spherical secondary spores. 

Conidial stage: A conidial stage closely related to or probably 
identical with Pirobasidium sarcoides (JAcg.) HOHNEL was observed. 

Culture-work (No. 273): Cultures obtained from ascospores develop 
alike as Coryne sarcoides. In older cultures characteristic club-shaped 
excrescences up to 2.5 mm, producing 4 X 1.5.4 colourless, 1-celled, 
more or less curved conidia, and reddish coloured microconidial pus- 
tules, were observed. 

Ecology: Apothecia occur on pine stumps of Scots pine, but 
seems to be rather uncommon. The fungus inhabits far more broad- 
leaf trees such as Fagus. 


16. HYALOTRICHA TRICHODEA (Puitu. & PLowr.) DENNIs, My- 
col. Pap. 32: 76, 1949 (Plate 52 (8), fig. 15). 

Apothecia (No. 1584): 0.6-1 mm in diam., in small clusters deve- 
loping on a dark-brown stroma-like tissue, or scattered, light-brown or 
yellow-brown, cup-shaped, clothed with long yellowish brown hairs, 
sessile. Hymenium colourless. Hypothecium colourless, filled with lumps 
of crystals. Exciple pale brown forming a textura prismatica, marginally 
hairy. Asci 85-88 X 4-5 u, surrounded by colourless, filiform paraphyses. 
Ascospores 5-8 X 1.5-2 u, colourless, 1-celled, cylindrical-fusoid, some- 
times 2- or 3-guttulate. Hairs 100-200 X 4-6 u, colourless or light-brown, 
cylindrical, thick-walled, aseptate, slightly bent or stiff, with a fine 
lumen reduced to a narrow canal. A conidial stage has not been ob- 
served. 

Culture-work (No. 305): Cultures were started from ascospores, 
but they did not succeed since the ascospores failed to germinate. 

Ecology: Hyalotricha trichodea is one of the components of the 
Desmazierella - stage of pine litter and occurs in the F, layer of the 
A, horizon. 


17. TRICHOSCYPHELLA HAHNIANA (SEAVER) MANNERS, Trans- 
act. Brit. myc. soc. 36: 364, 1958 (Plate 53 (4), fig. 16). 

Apothecia (No. 1582): 0.1-1 mm in diam., at first cup-shaped 
afterwards saucer-shaped, disc orange-red clothed with colourless hairs, 
short-stalked. Hymenium colourless. Exciple forming a colourless tex- 
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tura intricata. Asci 135-145 X 10-11.5 u, surrounded by colourless, fili- 
form, often somewhat moniliform, septate paraphyses. Ascospores 19 X 
7.5 u, colourless, 1-celled, ellipsoidal. Hairs colourless, cylindrical, thin- 
walled, minutely granulated. 

Conidial stage: An imperfect form has been never observed, 
but instead of such a form yellowish microconidial pustules gradually 
developing into mature ascocarps. The micronidia are 2-5 X 1-2u, 
colourless, elliptical or allantoid, born on subulate sporophores. 

Culture-work (No. 74, 295, 303): Cultures obtained from asco- 
spores develop a colourless, rather slowly growing mycelium, afterwards 
changing into yellow or brown velvety colour. Microconidial pustules 
are formed in vitro too. They consist of globular microconidia. 

Ecology: This fungus is one of the commonest fungi on dead 
branches of Japanese larch, but it also occurs on Scots pine when 
growing near the larch. 


18. TRICHOSCYPHELLA CALYCINA (ScHum. ex FR.) NANNF., 
Nova Acta Reg. Soc. Sci. Ups. 4, 8 (2): 299, 1932. (Plate 58 (4), fig. 16). 


Apothecia (No. 1615): 1-2 mm in diam., initially cup-shaped, 
afterwards expanding, with orange-yellow disc, clothed with colourless 
hairs, short-stiped. Asci 75-80 X 4.5-5u, surrounded by colourless, 
filiform paraphyses. Ascospores 6-9 X 2.5-3 u, colourless, 1-celled, el- 
lipsoidal or fusoid. Hairs colourless, cylindrical, thin-walled, minutely 
granulated. A conidial form has not been observed. 

Trichoscyphella calycina is closely related to the above mentioned 
species, but may be easily distinguished by its ascospore-size. 

Culture-work (No. 302, 815): Cultures obtained from ascospores 
develop a white moderately growing mycelium, afterwards changing 
into a yellowish colour. 

Ecology: This fungus occurs on dead, thin branches of Scots pine. 


19. DASYSCYPHUS PULVERULENTUS (Lis) Sacc., Syll. Fung. 
8: 463, 1889 (Plate 53 (4), fig. 17). 


Apothecia( No. 1633): 0.6-1mm in diam., scattered, yellow or 
yellow-green, cup-shaped or saucer-shaped, hairy, short-stalked. Hyme- 
nium yellowish. Exciple yellow. Asci 30-40 X 4 u, surrounded by colour- 
less, cylindrical paraphyses exceeding the asci. Ascospores 4-6 X 1 u, 
colourless, 1-celled, cylindrical or fusoid. Hairs 30-65 X 3-4 u, colour- 
less of yellowish, finely punctate, septate, club-shaped, tips sometimes 
with lumps of crystals. When dry the hairs may be sometimes observed 
with red tips. A conidial stage has been never observed. 
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Culture-work: (No. 257, 316): Cultures obtained from asco- 
spores develop a greyish white, rather slowly growing mycelium, often 
showing white patches of woolly hyphae. Yellow-green pustules are 
sometimes developed forming 2-4 X lu, colourless, bacilliform micro- 
conidia. 

Ecology: Dasyscyphus pulverulentus is a Discomycete living on 
the trash and occurring on pine needles. 


20. CRUMENULA PINICOLA (FR.) Karst., Myc. Fenn. 1: 210, 1871 
(Plate 53 (4) fig. 18). 

Apothecia (No. 118): 1.5-2 mm in diam., cup-shaped, dark-brown 
or red-brown, hairy, stalked. Hymenium beige-coloured. Hypothecium 
colourless. Exciple reddish brown forming a textura intricata consisting 
of two definite layers: The first layer, 30-40 u in thickness with a com- 
pact structure; a second layer, 80-120 u thick with large cavities. Cortex 
of exciple dark-brown with cell-excrescences, marginally with reddish 
brown hairs. Asci 75 X 9-11 u, surrounded by colourless, filiform para- 
physes. Ascospores 17-30 X 4-5 u, colourless, 1- or 2-celled, fusoid, acu- 
minate. In spite of careful search a conidial stage has not been observed. 

Detailed information on Crumenula pinicola has been recorded by 
VAN VLOTEN & GREMMEN (1953) and GREMMEN (1953). 

Culture-work (No. 212, 219): Cultures obtained from ascospo- 
res develop a grey or greyish brown, moderately growing mycelium, 
sometimes forming microconidial pustules. 

Ecology: This Ascomycete occurs on dead thick branches as 
well as on the bark of different pine species. In some cases canker-like 
wounds with apothecia of the fungus were noticed on stems and bran- 
ches of living trees. Inoculations performed with a pure culture, how- 
ever, did not succeed, but will be repeated. 


21. CRUMENULA SORORIA Karst., Myc. Fenn. 1: 211, 1871 
(Plate 53 (4), fig. 19, 19a). 

Apothecia (No. 119): 1-2.5 mm in diam., cup- or saucer-shaped, 
almost black, hairy, stalked. Hymenium yellow-green. Hypothecium 
yellow-green. Exciple yellow-green forming a textura intricata. Cortex 
of exciple opaque with irregular cell-excrescences, marginally with up 
to 100 u long hair-like cells. Asci 86-114 X 11 u, surrounded by filiform 
paraphyses. Ascospores 13-30 X 5.5 u, colourless, 1- to 4-celled, ellip- 
soidal. Hairs dark-brown or greenish brown, septate. 

Conidial stage (No. 631): The ascigerous form is often asso- 
ciated with 0.4-0.7 mm in diam., pear-shaped or globular, black pyc- 
nidia forming colourless or greenish, many-celled, finger-shaped pyc- 
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nospores. This stage is named Digitosporium piniphilum GREMMEN (cf. 
Acta Bot. Neerl. 2 (2): 283, 1953). 

A detailed account on Crumenula sororia and its perfect has been 
published (VAN VLOTEN & GREMMEN, 1953) and (GREMMEN, 1955). 

Culture-work (No. 218, 253, 287): Cultures obtained from asco- 
spores as well as from pycnospores develop a slowly growing, greyish, 
in cushions growing mycelium, gradually changing into greyish green 
or olive-green colour. A black pigmentation is often observed in the 
medium. The conidial stage was obtained both from ascospore- and 
pycnospore-isolates. 

Ecology: Apothecia as well as pycnidia occur on branches and 
stems of different pine species often causing resinous cankers and blue- 
stain of the wood. 


22. SCLERODERRIS LAGERBERGII GREMMEN, Sydowia 9: 232, 
1955 (Plate 54 (5), fig. 20, 20a). 


Apothecia (No. 521): About 1 mm in diam., dark-brown, short-stalked. 
Hymenium subhyaline. Hypothecium colourless. Exciple dark-brown 
consisting of 6-15 u in diam., dark-brown, angular, thick-walled cells 
forming a textura prismatica. Cortex of exciple with irregular cell-ex- 
crescences, marginally with scale-like projections instead of hairs. Asci 
118-122 X 11.5 u, surrounded by colourless, filiform paraphyses form- 
ing an epithecium. Ascospores 15-16 X 4-5 u, colourless, 4-celled, ellip- 
soidal. 

Conidial stage (No. 1375): The ascigerous stage is associated 
with a pycnidial form. Pycnidia 0.4-0.5 mm dark-brown, initially im- 
mersed in the substratum, afterwards rupturing the tissue. Pycnospores 
25-42 X 3-4 u, colourless, 1- to 4-celled, sickle-shaped, formed on short 
sporophores. This stage is recorded as Brunchorstia pinea (Karst.) 
HÔxEL [Fragm. z. Myk. in Sitz.-ber. K. Akad. Wiss. Wien, Math.-Nat. 
KI. 1: 124, 1915]. 

Extensive study on this parasitic fungus has been performed by Err- 
LINGER (1945) and VAN VLOTEN & GREMMEN (1953). 

Culture-work (No. 239, 263): Cultures obtained from ascospores 
as well as from pycnospores develop a moderately growing greyish green 
mycelium, gradually changing into a yellow-green or green colour. 
The pycnidial stage was formed in abundance oozing spores in pink- 
coloured spore-horns. 

Ecology: This Ascomycete causes dying of shoots of pine, espe- 
cially in P. nigra. Fructifications and pycnidia are formed at-the base 
of the dead needles. The fungus may, moreover be isolated from the 
diseased needles. On the dead branches apothecia of Cenangium ferru- 
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ginosum may be observed later on. They are easily confused with apo- 
thecia of Scleroderris. Inoculation experiments with Cenangium did not 
succeed, in contrast, to the those with Scleroderris. (VAN VLOTEN & 
GREMMEN, 1953). 


23. TROMERA RESINAE (FR.) KÔRBER, Parerg. lich. 453, 1865 (Plate 
54 (5), fig. 21). 

Apothecia (No. 1576): 0.8-1 mm in diam., yellowish orange, ses- 
sile. Hymenium yellow. Exciple yellowish forming a tissue of densely 
interwoven hyphae, surrounding the hymenial part of the fructification. 
Asci 90-100 X 18-20 u, poly-spored and surrounded by paraphyses 
forming a characteristic, about 20 u thick epithecium. Ascospores about 
8 u in diam., colourless, 1-celled, globular. 

Conidial stage (No. 1577): 0.8-0.4 mm in diam., densely 
crowded, pear-shaped, amber-coloured. Conidiophores 7-10 u, subulate. 
Conidia 8u in diam, colourless, 1-celled, globular, oozing in milky 
droplets. This stage is named Zythia resinae (EHRENB.) Karst. [Medd. 
Soc. Fauna Fl. Fenn. 14: 104, 1887]. (= Biatorella resinae (Fr.) Mupp.). 
According to NANNFELDT (1932) this fungus belongs to the Lecanorales. 
A characteristic feature is the strong blueish reaction of the ascus-wall 
with a solution of KJ,. 

Culture-work (No. 284): Cultures obtained from pycnospores 
develop a slowly growing, colourless, delicate mycelium, afterwards 
changing into a yellow colour. Mature pycnidia were also obtained in 
vitro. By means of culture experiments the relationship between the 
apothecia and pycnidia was clearly demonstrated (Ayers, 1941). 

Ecology: Apothecia as well as pycnidia occur on different species 
of conifers inhabiting cankers on trunks or branches showing a resin 
flow e. g. cankers formed by Crumenula sororia. The fungus was often 
isolated from such cankers. Ayers (1941) isolated the fungus from the 
inner bark of certain conifers, but he could not demonstrate an assumed 
parasitical behaviour, since his inoculations failed. 


24. HYALOSCYPHA LEUCONICA (Cooke) Nannr., Transact. Brit. 
myc. soc. 20: 206, 1936 (Plate 54 (5), fig. 22). 

A pothecia (No. 1635): 0.2-0.3 mm in diam., crowded, cup-shaped, 
pure white, with long colourless hairs, sessile. Hymenium colourless. 
Exciple colourless forming a textura prismatica. Asci 40-45 X 5 u, sur- 
rounded by colourless, filiform paraphyses. Ascospores 8.5-12.5 X 2- 
2.5 u, colourless, 1-celled, cylindrical, straight or somewhat bent. Hairs 
60-110 u long, colourless, thin-walled, with an almost cylindrical base, 
up to 6 u thick. A conidial stage has not been observed. 
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A record of Hyaloscypha hyalina (Pers. ex Fr.) Boup. from P. syl- 
vestris must be rectified since this fungus is only but H. leuconica 
(GREMMEN, 1957). 

Culture-work (No. 318): Cultures obtained from ascospores 
develop a quickly growing grey mycelium, gradually changing into 
greyish blue or olive-green colour. 

Ecology: Hyaloscypha leuconica does not only inhabit pine, but 
also occurs on Calluna stems. Material from this host could be studied 
through the kindness of Mr. W. G. Bramley (Pickering, Yorks.). In ge- 
neral this fungus was collected from decaying branches, pieces of old 
wood, and old cones of different pine species. 


25. HYALOSCYPHA STEVENSONII (Berk. & Br.) NANNF., Trans- 
act. Brit. myc. soc. 20: 206, 1936 (Plate 54 (5), fig. 22). 


Apothecia (No. 1566): About 0.3 mm in diam., crowded, cup- 
shaped, white, with colourless, minute short hairs, sessile. Hymenium 
colourless. Asci 45-55 X 7.51, surrounded by slender, filiform para- 
physes. Ascospores 6-10 X 2-2.5 u, colourless, 1-celled, ellipsoidal. Hairs 
20-30 u long, colourless, thin-walled, without a bulbous base. A conidial 
stage has not been observed. 

The ascocarps of H. stevensonii are closely related to H. leuconica, 
making identification only possible by means of the hairs. 

Culture-work (No. 285): Cultures obtained from ascospores de- 
velop a greyish or greyish green quickly growing floccose mycelium. Its 
development shows great affinities with the mycelium of H. leuconica. 

Ecology: This fungus occurs on dead branches, as well as pieces 
of wood of different pine species. 


26. DURELLA SUECICA (Srars.) Nannr., Nova Acta Reg. Soc. Sci. 
Ups. 4, 8 (2): 293, 1932 (Plate 54 (5), fig. 28). 

Apothecia (No. 1657): 0.4-0.5 mm in diam., crowded, saucer- 
shaped, smooth, black. Hymenium colourless. Exciple consisting of 
brown, cartilaginous, prosenchymatical cells. Asci 45-55 X 7.5 u, sur- 
rounded by colourless, filiform paraphyses with slightly ramified tips 
forming a pale yellow epithecium. Ascospores 7-10 X 8 u, colourless, 
1- or 2-celled, ovoid or ellipsoidal, often slightly acuminate. A conidial 
stage connected with the apothecia has not been observed. 

Culture-work (No. 344): Cultures obtained from ascospores 
develop a very slowly growing, greyish white mycelium, afterwards 
changing into pale yellow. 


Ecology: The very minute apothecia occur on old cones of Scots 
pine. 
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27. ORBILIA LUTEO-RUBELLA (Nyt.) Karsr., Myc. Fenn. 1: 101, 
1871 (Plate 54 (5), fig. 24). 


Apothecia (No. 1653): 1-2.5 mm in diam., yellow-orange, sessile. 
Hymenium yellow and a subhymenial layer of about 10 u thick. Hypo- 
thecium light-yellow, extensive. Exciple pale-yellow forming a textura 
prismatica with 4-12 u in diam., angular or polyhedral cells. Asci 40 X 
4 u, surrounded by colourless paraphyses with up to 4 u globular tips. 
Ascospores 6 X 2 u, colourless, 1-celled, ellipsoidal. A conidial stage 
was not observed. 

This species is closely related to Orbilia coccinella (SOMMERF.) Karst. 
The latter, however, has 3-5 X 2-2.5 u ovoid or ellipsoid ascospores. 

Culture-work (No.338): Cultures obtained from ascospores deve- 
lop a rather slowly growing floccose, greyish white mycelium. 

Ecology: Apothecia were found on rather thick, decaying bran- 
ches of P. sylvestris laying on the ground-floor. 


28. BELONIUM BIATORINUM Ren, Rabenh. Krypt. F. 1 (3): 685, 
1896 (Plate. 54 (5), fig. 25). 


Apothecia (No. 1823): 0.3-0.6 mm in diam., disc-shaped, white, 
with up to 100 u brownish stipe. Hymenium colourless. Exciple brown 
consisting of more or less angular excipular cells, marginally with brown 
club-shaped cell-excrescences. Asci 70-80 X 9.5-11.5 u. Ascospores 8.5- 
11.5 X 4u, colourless, originally 1-celled and ovoid, afterwards definite- 
ly 2-celled, ellipsoidal. A conidial stage has not been observed. 

Belonium piceae Henn. var. laricinum VEL. received from Mr. W. G. 
Bramley (Pickering, Yorks.) is probably the same fungus. Dennis (1955) 
investigated the same material and considered this fungus to be a spe- 
cies of the genus Cistella NANNF. 

Culture-work (No. 292): Cultures obtained from ascospores de- 
velop a slowly growing, olive-grey mycelium, afterwards changing into 
ochreous-brown and developing an abundance of grey aerial hyphae. 

Ecology: This fungus inhabits dead stems and branches of diffe- 
rent pine species. It was especially abundant on dying trunks of Cor- 
sican pine. 


29. CENANGIUM FERRUGINOSUM Fr. ex Fr., Syst. myc. 2 (1): 
187, 1822 (plate 55 (6), fig. 26). 


Apothecia (No. 1508): 2-3 mm in diam., in small clusters, cup- 
shaped, brown, with yellow disc, leathery, sessile. Hymenium colourless. 
Hypothecium yellow-brown. Exciple colourless forming a textura intri- 
cata. Cortex of exciple dark-brown consisting of roundish or angular 
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cells provided with cell- excrescences. Asci 85-130 x 11.5-13.5 u, sur- 
rounded by colourless, filiform, septate paraphyses with slightly thi- 
ckened tips. Ascospores 13.5-19 X 5.5-7.5 u, colourless, 1-celled, ovoid 
or ellipsoidal, finely guttulate. A conidial stage has not been observed. 


In literature much confusion existed on the biology of the fungus since 
it was assumed that C. ferruginosum has two distinct imperfect stages, 
viz. one with sickle-shaped conidia, which is Brunchorstia pinea (Karst.) 
HÖöHNEL and a second with minute, ovoid spores which is Sclerophoma 
pityophila (Corps) HönneL (= Dothichiza pityophila (Corpa) PETR.). 
Both fungi are described in this paper. 

Culture-work (No. 226): Cultures obtained from ascospores deve- 
lop a slowly growing greyish or greyish white mycelium, afterwards 
changing into cream, yellowish or light-brown. Later on black-coloured 
fructifications oozing 8.5-4.5 X 1-1.5 u, colourless, 1-celled, bacilliform 
spermatia are formed. A conidial fungus was never obtained in vitro. 


Ecology: Cenangium ferruginosum, formerly described as C. abie- 
tis (Pers.) Dusy has a very interesting biology, being a pioneer orga- 
nism on branches still attached to the tree. It seems adapted to this 
habitat with its dry microclimate which make competition possible with 
other micro-organism living on dead branches. In many cases the fun- 
gus only seems to inhabit branches suffering from a primary parasitical 
attack e. g. after damage by Scleroderris lagerbergii or after insect 
damage (Cecidomyia brachyntera). 

Van VLOTEN & GREMMEN (1953) demonstrated that this organism is 
a harmless fungus since inoculation experiments did not succeed. GREM- 
MEN (1958) moreover showed that confusion with other similar Disco- 
mycetes has taken place and that C. ferruginosum only inhabits pine. 


30. ROSELLINIA THELENA (Fr.) Awp., Hedwigia 4: 154, 1865 
(Plate 55 (6), fig. 27). 


Perithecia (No. 1651): 1-1.5 mm in diam., crowded, with papil- 
late ostiola, glabrous, brownish, black, developing on a brown subicu- 
lum. Asci 100-160 X 9 u (after Winter, 1887). Ascospores 22-81 X 7-8 u, 
dark-brown, ellipsoidal, with a colourless, often disappearing 6 x 2u 
spore-appendage. A conidial form has not been observed up till now. 

Quoting Oupemans (1897): „Le R. thelena diffère du R. aquila par 
le subicule beaucoup moins dévéloppé, non floconneux, mais ressem- 
blant plutô à un tissu serré —“. The spores are 18-24 X 6.5-7.5 u, some- 
what longer than in R. aquila and characterized ,,par un appendice gé- 
latineux en forme d’épine, atteignant une longeur de 14 u“. In R. aquila 
OUDEMANS mentioned „— appendicule hyalin, à peine perceptible, —“. 
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Culture-work: Since the material was overmature it was not 
possible to obtain a culture. 


Ecology: Rosellinia thelena was found in great numbers in heaps 
of dead branches of Scots pine laying in a rather moist locality. It also 
inhabits broad-leaf e. g. Acer species. 


31. CORYNELLA ATROVIRENS (Pers. ex Fr.) Boup., Bull. soc. 
myc., Fr. 1: 114, 1885. (Plate 55 (6), fig. 28). 


Apothecia (No. 1652): 0.5-1.5 mm in diam., lemon-yellow or 
yellowish green, gelatinous, sessile. Hymenium pale yellow. Hypothe- 
cium pale-yellow forming an extensive textura solida, surrounding the 
hymenial part of the fructification. Exciple lacking. Asci 125-185 X 
9.5-11.5 u, surrounded by colourless, filiform paraphyses and filled 
with numerous, 1-1.5 u colourless, globular or ellipsoidal secondary as- 
cospores, often forming typical spore-balls. Primary ascospores colour- 
less, more-celled, but seldom observed. A conidial stage was not found, 
but Maas GEESTERANUS (1955) described fasciculate, stipitate, up to 
2mm high coremia among the apothecia. He, on the contrary, did not 
observe the secondary ascospores, whereas the primary spores in his 
material were 13.4-20.1 X 4u, 4- to 8-celled. 


In a young stage the apothecia are yellow-coloured, afterwards be- 
coming dark-brown, so that confusion with Tympanis hypopodia is pos- 
sible. The latter species, however, forms almost black, cartilaginous 
apothecia which are often associated with black pycnidia of the form 
genus Pleurophomella HOHNEL. 


Culture-work (No. 839): Cultures obtained from the secondary 
ascospores develop very slowly growing, orange-coloured, yeast-like 
colonies. 


Ecology: This fungus inhabits coniferous as well as broad-leaf 
trees (Acer, Fagus, Fraxinus). 


32. GORGONICEPS ARIDULA Karst., Myc. Fenn. 1: 185, 1871 
(Plate 55, (6), fig. 29). 


Apothecia (No. 1561): 0.3-0.5 mm in diam., disc-shaped, red- 
brown, sessile. Hymenium and hypothecium colourless. Exciple brown 
with a prosenchymatical structure. Asci 95-130 11-12, surrounded 
by colourless, filiform paraphyses with slightly thickened tips. Asco- 
spores 55-85 X 2-3.5 u, colourless, 1-celled, curved, afterwards 14- or 
16-celled, one side blunt, the other acuminate. A conidial stage was 
not observed. 
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Culture-work (No. 279): Cultures obtained from ascospores 
develop a greyish, slowly growing mycelium, afterwards changing into 
dark olive-green provided with fluffy greyish aerial mycelium. 

Ecology: Great numbers of ascocarps of Gorgoniceps were col- 
lected on dying trunks of Pinus nigra var. corsicana due to a heavy 
winter frost. They were often accompanied by the apothecia of Cru- 
menula pinicola and Belonium biatorinum. Apothecia of Gorgoniceps 
occur on dead branches as well as old cones of scots pine. 


33. ENCOELIA PETRAKII GREMMEN, Sydowia Beiheft 181, 1957 
(Plate 55 (6), fig. 30). 

Apothecia (No. 818): 1.2-1.5 mm in diam., cup-shaped or funnel- 
shaped, rust-brown or dark-brown, with a crenulate margin. Hymenium 
colourless or pale brown Hypothecium rust-brown forming a textura 
intricata. Exciple consisting of a colourless, cartilaginous textura oblita. 
Cortex of exciple 10-15 thick, dark-brown. Asci 95 X 7.5, sur- 
rounded by colourless, filiform paraphyses with slightly thickened, 
pale-brown or dark-brown tips. Ascospores 15-17 X 3.5-4 u, colourless, 
l-celled, fusoid, straight or slightly curved (sometimes 2-celled). A 
conidial form was not observed. 

Culture-work (No. 207): Cultures obtained from ascospores 
develop a greyish white rather slowly growing mycelium, afterwards 
changing into cream or brown forming a black stroma on the medium 
on which microconidial pustules are formed. 

Ecology: A very remarkable fungus found one time on pine as 
well as on dead branches of the douglas fir. 


34. SPHAEROPSIS ELLISII Sacc., Syll fung., 3: 300, 1884 (Plate 
55 (6), fig. 31). 

Pycnidia (No. 1612): 0.8-0.4 mm in diam., immersed, rupturing 
the epidermis at maturity, with 20-40 u thick, dark brown pycnidial 
walls. Pycnospores 31-40 X 12-15 u, dark-brown, 1- or 2-celled, oblong- 
ellipsoidal or navicular and finely punctate, formed on short sporo- 
phores. 

Culture-work: Cultures of this organism were not obtained. 


Ecology: The pycnidia were collected on dead needles of Scots 
pine. 


35. PHACIDIELLA CONIFERARUM Haun, Mycologia 49: 227, 
1957. (Plate 56 (7), fig. 32). 


Apothecia (No. 1524): 0.5-1 mm in diam., immersed in-a stroma- 
like tissue, at maturity rupturing the periderm, the black or olive-brown 
disc surrounded by 4-6 fragments of host-tissue. Hymenium pale-brown. 
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Exciple consisting of a 90-160 u thick, dark-brown stratum tectricum 
with up to 20 long interascicular hyphae. Asci 105-115 (145) X 
11-12 u, surrounded by colourless, filiform paraphyses with slightly 
swollen tips. Ascospores 13.5-16 X 5.5-6 u, colourless, 1-celled, ellip- 
soidal or slightly bent, filled with minute guttulae. 

Conidial stage (No.1526): The ascigerous stage is often asso- 
ciated with a pycnidial form. The pycnidia are 0.3-0.5 mm in diam., 
immersed, at maturity rupturing the periderm, simple or compound, 
black, lenticular or subglobose, unilocular or plurilocular with thin 
yellowish walls. Pycnospores 5.5-7.5 X 8 u, colourless, 1-celled, ellip- 
soidal, formed on short sporophores and oozed out in milky-coloured 
spore-horns. This stage was formerly described as Phomopsis pseudotsu- 
gae Wits., but since our knowledge of the organism has increased the 
name has been altered in Phacidiopycnis pseudotsugae (Wırs.) Haun. 
[Mycologia, 49: 230, 1957]. 

Culture-work (No. 272): Cultures obtained from ascospores as 
well as from the pycnospores develop a moderately growing, colourless, 
afterwards changing into dark-brown or olive-brown, velvety mycelium. 
Pycnidia are again obtained in vitro. 

Ecology: Much knowledge has been accumulated on this parasitic 
fungus causing the so-called Phomopsis-disease of Japanese larch and 
douglas fir. | 

Apothecia were only found on dead branches of Scots pine. Inocu- 
lations performed with ascospore-cultures again demonstrated its para- 
sitism on Japanese larch. As far as known Phacidiella coniferarum is a 
harmless fungus on Scots pine inhabiting dead branches, but becoming 
a serious parasite when wounded larches are in the neighbourhood 
(GREMMEN, 1959). 


86. THERRYA FUCKELII (REHM) KuJaLa, Comm. Inst. For. Fenn. 
38 (4): 48, 1950 (Plate 56 (7), fig. 33). 


Apothecia (No. 1645): 1-2 mm in diam., immersed, black, at ma- 
turity rupturing the periderm longitudinally or irregularly, the yellow 
disc surrounded by fragments of host-tissue. Hymenium yellow. Hypo- 
thecium colourless filled with 10-20 u in diam. crystals. Exciple dark- 
brown. Asci 150-165 X 11.5-15.5 u, club-shaped, surrounded by colour- 
less paraphyses with colourless or dark-brown tips forming a dark-brown 
epithecium. Ascospores 115-135 X 4-5 u, colourless, at first 1-celled, 
afterwards 8- to 12-celled, with long colourless cilia. Up till now a coni- 
dial stage was not observed. 

REHM (1896) described this fungus as Coccophacidium pini var. 
fuckelii separating it from C. pini, but it is very doubtful whether there 
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is a real difference between them. NANNFELDT (1932) referred these 
fungi to the genus Therrya Penz. & Sacc., but up to the present the 
life-cycle of these fungi is unsufficiently elucidated. 

Culture-work (No. 267, 320): Cultures obtained from ascopores 
develop a slowly growing, floccose, white or cream mycelium. A coni- 
dial form was not observed in vitro. 

Ecology: Apothecia of the fungus occur on thick, dead branches 
of Scots pine; they are often associated with Crumenula pinicola. 


37. LACHNELLULA REHMII FERDINANDSEN & JORGENSEN, in Skov- 
traeernes Sygdomme, 191, 1938-1939 (Plate 5 6(7), fig. 34). 


A pothecia (No. 1389): About 1 mm in diam., saucer-shaped, disc 
orange-yellow, with white hairs, short-stalked. Hymenium pale-yellow. 
Hypothecium colourless. Exciple yellow forming a compact interwoven 
structure. Cortex of exciple with up to 80 u long, colourless, rough hairs. 
Asci 40-42 X 4 u, surrounded by colourless, filiform paraphyses. Asco- 
spores 3-3.5 u in diam., colourless, 1-celled, globular. 

REHM (1896) mentioned three species of the genus Lachnellula Karst. 
occurring on conifers, viz. L. chrysophthalma (Pers.) Karst, with asco- 
spores ranging from 4-6 u; L. schumannii REHM with spores about 2 u 
in diam. and L. resinaria (CookE & PHiLL.) REHM with spores measuring 
2.5-3 u. The mutual differences seem to be insignificant. FERDINANDSEN 
& JORGENSEN (I. c.) distinguish L. resinaria and L. rehmii based on the 
elliptical form of the ascospores of L. resinaria and the globular spores 
of L. rehmii. Further study of this genus seems to be justified since our 
knowledge of these fungi is very scanty. According to above mentioned 
danish authors both species are causing cankers on Picea, Abies and 
Pinus. 

Culture-work: Cultures were not made. 

Ecology: Apothecia were collected on dead stems of corsican 
pine. Observations on a parasitical behaviour, however, were not done. 


38. OPHIONECTRIA SCOLECOSPORA Brer. & Tav., Unters. Ge- 
sammt. Myk. 10: 178, 1891 (Plate 56 (7), fig. 35, 35a). 


Perithecia (No. 1627): 0.4-0.5 mm in diam., red or orange-red, 
globular, grouped on a dark-brown stroma, with dark-brown walls. Asci 
100-120 X 5-11 u, filled with 3-4 X lu, colourless, 1-celled, bacilliform 
or slightly bent secondary ascospores. Primary ascospores are 30-50 X 
2.5-3.5 u, colourless, many -celled, but seldom observed. 

Conidial stage (No. 1625): Pycnidia are found to be associated 
with the perithecial stage. They are orange-red, pear-shaped or globular 
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and develop on a dark-brown stroma. Pycnospores are 2-3 X 1 u, co- 
lourless, 1-celled, bacilliform, formed on short sporophores. This stage is 
described as Diplozythia scolecospora Bus. [Ann. Myc. 2: 399, 1904]. 

Recent investigations have shown that this fungus must be renamed 
as Scoleconectria cucurbitula (Boot, unpubl.) 

Culture-work (No. 247): Cultures obtained from the pycnospores 
develop a very quickly growing white, floccose mycelium, afterwards 
forming yellow or orange-yellow patches. Mature pycnidia were again 
obtained in vitro. 

Ecology: Perithecia as well as pycnidia occur on dead branches 
and needles of Scots pine and appear to be rather common. 


39. LASIOSTICTIS FIMBRIATA (Scuw.) Biumuer, Beitr. Crypt. 
flor. Preszburg 3: 39, 1897 (Plate 56 (7), fig. 36). 


Apothecia (No. 1656): 0.3-0.8 mm in diam., immersed, at matu- 
rity rupturing and the light-brown disc surrounded by host-tissue. Hy- 
menium colourless. Hypothecium colourless, very thin. Exciple consist- 
ing of a dark-brown stratum tectricum carrying colourless, interascicular 
hyphae. Asci 70-95 X 8-10 u. Ascospores 77-88 X 8 u, colourless, 1-cel- 
led, vermicular (cf. Addendum). 

This fungus was not found in the Netherlands up till now, but it was 
desirable to study this species in order to compare it with Naemacyclus 
niveus, since PETRAK (1947) assumed Lasiostictis fimbriata and Nae- 
macyclus niveus to be identical. Material was collected by the present 
author in the Swiss alps, whereas Scottish material could be investigated 
through the kindness of Mr. W. D. Graddon (Congleton, Ches.). 

Culture-work (No. 342): Cultures obtained from ascospores de- 
velop a slowly growing, pure white mycelium, afterwards changing into 
slight yellowish. 

Ecology: Apothecia occur on old cones si Scots pine. 


40. PEZICULA LIVIDA (Berk. & Br.) REHM, 26e Ber. nat. ver. 
Augsb. 112, 1881 (Plate 57 (8), fig. 37). 

Apothecia (No. 1486): 0.5-2 mm in diam., disc-shaped, orange or 
yellowish brown with a 60-150 u long stipe or nearly sessile. Hymenium 
yellowish. Exciple yellow-brown forming a thick densely interwoven 
structure. Asci 75-95 X 13.5 u surrounded by colourless or yellowish 
paraphyses with brown swollen tips, forming a brownish epithecium. 
Ascospores 25-30 X 6-7 u, colourless, with age yellow-brown, 1-celled, 
later up to 4-celled, ovoid or ellipsoidal, straight or slightly bent. 

Conidial stage: Up till now a conidial form could not be found 
on the natural substratum. 
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A detailed information dealing with variation within the species, and 
parasitism has been given by Grecor-Wison. It has been assumed by 
various authors that this fungus is a parasite of douglas fir, sitka spruce 
and larch. Grecor-WiLson (1931) carried out experiments with diffe- 
rent forms, but could not obtain a positive result. 

Culture-work (No. 275): Cultures obtained from ascospores de- 
velop a greyish, rather quickly growing mycelium, afterwards changing 
into reddish brown, dark-green or olive-green colour. In these cultures 
the ascigerous form; the conidial form as well as the spermogonial form 
developed. The conidial stage represents spore-pustules consisting of 
26-38 X 6-8 u, colourless or yellow-brown, 1- to 6-celled, cylindrical, 
straight or slightly bent conidia. It has been recorded as Cryptosporiop- 
sis abietina Perr. [Ann. Myce. 23: 125, 1925]. The spermogonia produce 
5-8 X 1 u, colourless, 1-celled, bacilliform spermatia. 


Ecology: This fungus is a very polyphagous one; it has been 
collected on a number of different hosts such as Pinus, larch, Thuja, 
douglas fir and occurs on dead branches, stems as well as on old cones. 


41. TYMPANIS HYPOPODIA Niu., Obs. Pez. Fenn. 72, 1868 (Plate 
57 (8), fig. 38). 


Apothecia (No. 738): 0.5-1.5 mm in diam., disc-shaped, cartila- 
ginous, black, short-stalked, or sessile. Hymenium colourless with sub- 
hymenial layer up to 20 u thick and brown. Hypothecium up to 500 u, 
light-brown forming a densely interwoven structure. Exciple dark- 
brown, consisting of dark-brown thick-walled cells Asci 70-110 X 9-12 u, 
surrounded by colourless, filiform paraphyses forming a brownish epi- 
thecium and filled with 2-8 X 1 u, colourless, cylindrical or allantoid 
secondary ascospores. Primary ascospores 6-10 X 2-4 u, colourless, 1- or 
2-celled, fusiform, but rarely observed in the ascus. 

Conidial form (No. 738): Pycnidia 0.1-0.3 mm in diam., globu- 
lar or pear-shaped, black. Pycnospores 2-4 X 1 u, colourless, 1-celled, 
cylindrical or allantoid formed on short sporophores. This stage belongs 
in the form genus Pleurophomella HOHNEL. 

Extensive study on the genus Tympanis TopE ex Fr. has been per- 
formed by the canadian mycologist Groves. He distinguished a number 
of species occuring on broad-leaf trees as well as on conifers. On Pinus 
he described T. confusa Nyu., T. pithya (Karst.) Karst. and T. hypo- 
podia Nyu. (Groves, 1952). 

Culture-work (No. 178): Cultures obtained from the secondary 
ascospores as well as from the pycnospores develop a moderately growing 
greyish white, very delicate superficial, yeast-like growing mycelium. 
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Afterwards minute, black fruit-bodies are formed containing colourless, 
bacilliform spores representing the Plewrophomella-stage. 

Ecology: The ascigerous form as well as the pycnidial stage are 
found on thick, dead branches of P. sylvestris. 


42. ANTHOSTOMELLA REHMII (Tui.) Reum, Krypt. Fl. 1 (2): 
561, 1887 (Plate 57 (8), fig. 39). 


Perithecia (No. 1665): 0.3-0.4 mm in diam., remaining immersed, 
at maturity rupturing the hypodermis, spherical, with brown perithecial 
walls. Asci difficult to observe. Ascospores 11-14 X 6 u, dark-brown, 
oblong, one end blunt, with a short up to 2 u long, colourless appen- 
dage. A conidial stage was not observed. A remarkable fact of this 
fungus are heaps of ascospores at the top of the perithecium on the epi- 
dermis giving the fungus a short-necked appearance. This providing a 
simple manner to localise the always immersed fructifications. 

Culture work (No. 345): Cultures obtained from the perithecia 
developed a slowly growing, white mycelium. 

Ecology: This most interesting organism was found in abundance 
inhabiting the dead needles of austrian pine. 


43. CALOTHYRIUM PINASTRI (Fucx.) Tueıss., Österr. bot. Zeit- 
schrift 62: 219, 1912 (Plate 57 (8), fig. 40). 


Thyriothecia (No. 1666): 0.08-0.13 mm in diam., scattered, 
round, brown, with a pore about 10 u in diam., the upper wall composed 
of brown radiating hyphae. Asci 30-40 X 7.5-9.5 u, clavate, short. Asco- 
spores 11-15 X 2 u, colourless, 1- or 2-celled, fusoid, with some guttulae. 

Conidial stage: Shield-like fructifications were observed look- 
ing like the thyriothecia but producing minute 6-7 X 1.5 u, colourless, 
1-celled, rod-like spores being very similar to Leptostroma pinastri 
Desm. This form may be the same as Sirothyriella pinastri (Karst.) 
HönneL [Fragm. z. Myk. no. 518, or 924, 1910]. 

Ecology: This fungus occurs on decaying needles of austrian pine. 


44. LOPHIOSTOMA PINASTRI Nressi, Verh. Naturf. Ver. Brünn 
14: 209. 1875 (Plate 57 (8), fig. 41). 

Perithecia (No. 1668): About 0.1 mm in diam., superficial, glo- 
bular or somewhat pear-shaped, slightly truncate, black. Asci 75 X 30 u, 
clavate. Ascospores 34 X 8 u, olive-brownish or greenish brown, almost 
6-celled, sometimes 7-celled, fusoid. 

Culture-work: Cultures of this extremely minute fungus could 
not be obtained. 
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Ecology: This Ascomycete was found on decaying needles of dif- 
ferent pine species; its perithecia are very inconspicuous and nearly al- 
ways escape observation. 


45. MELANOSPORA CHIONEA (Fr.) Corpa, Icon. Fung. 1: 24, 
1837 (Plate 57 (8), fig. 42). 


Perithecia (No. 1674): 0.3-0.4 mm in diam. superficially deve- 
loping in a dense colourless or light yellowish subicular mycelium, with 
long up to 300 u brownish ostiola, at the tips with whorls of colourless 
cilia. Asci difficult to define, but after Von Arx & MULLER (1954): 
35-45 X 14-18 u. Ascospores 13.5 X 11.5 X 5u, dark-brown, 1-celled, 
ellipsoidal, flattened. 

According to the above mentioned authors many species of the genus 
Melanospora CorDA are associated with hyphomycetous fungi. 

Culture-work: Culture were not obtained. 

Ecology: Melanospora chionea occurs on decaying needles of 
Scots pine, but it seems to be very rare in the Netherlands. 
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ADDENDUM 


Since the above paper was submitted the conidial stage of Lasiostictis 
fimbriata (Scuw.) BAUMLER was obtained in pure culture from Dutch 
material. It proved to be identical with Eriosporopsis albida PETRAK. 
A detailed report is in preparation. 
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EXPLANATIONS OF THE PLATES 50 (1) — 57 (8) 


Tab. 50 (1): 


Tab. 51 (2): 


Tab. 52 (3): 


Fig: 1. Lophodermium pinastri (SCHRAD. EX FR.) CHév. 


A, Apothecium from P. sylvestris (No. 1626); B, Ascospores 
from apothecium (No. 1626); C, Spermogonia from P. nigra 
(No. 1631); D, Spermatia from spermogonium (No. 1631). 


Fig. 2. Diaporthe conorum (Desm.) NıEssL 

A, Pycnidium from P. sylvestris (No. 1672); B,, Alpha-spores 
from pure culture (No. 281); B,, Béta-spores from pure 
culture (No. 281). 


Fig. 3. Sclerophoma pityophila (CorpA) HÖHNEL 
A, pycnidium from P. sylvestris (No. 1624); B, Pycnospores 
from pycnidium (No. 1624). 


Fig. 4. Pseudohelotium pineti (BATSCH Ex FR.) FUCKEL 

A, Apothecium from P. sylvestris (No. 1610); B, Ascospores 
from apothecium (No. 1610); C, Conidia from P. sylvestris 
(No. 1610); D, Conidia from ascospore culture (No. 310 b); 
E, Conidia from pycnospore culture (No. 310a). 


Fig. 5. Phialea acuum (Aus. & Scuw. EX FR.) REHM 

A, Apothecium from P. sylvestris (No. 1592); B, Ascospores 
from apothecium (No. 1592); C, Conidia from ascospore 
culture (No. 248). 

Fig. 6. Naemacyclus niveus (PERs.) SAcc. 

A, Apothecium from P. sylvestris (No. 1558); B, Ascospores 
from apothecium (No. 1558). 


Fig. 7, 7a. Desmazierella acicola Li. 

Apothecium from P. nigra var. austriaca (No. 1617); B, As- 
cospores from apothecium (No. 1617); C ,Conidial stage 
from ascospore culture (No. 56). 

Fig. 8. Cenangium acuum Cooke & PECK 

A, Apothecium from P. sylvestris (No. 1634); B, Ascospores 
from apothecium (No. 1634). 

Fig. 9. Lentomita acuum Mouton 

A, Perithecium from P. sylvestris (No. 1642); B, Ascospores 
from perithecium (No. 1642). 

Fig. 10. Phacidium lacerum FR. 

A, Apothecium from P. sylvestris (No. 1344); B, Ascospores 
from apothecium (No. 1344); C, Pycnidium from pure cul- 
ture (No. 250); D, Pycnospores from pure culture (No. 250). 
Fig. 11. Pyrenopeziza pinicola REHM 

A, Apothecium from P. nigra var. austriaca (No. 1654); B, 
Ascospores from apothecium (No. 1654). 


Fig. 12. Cistella species 

A, Apothecium from P. nigra var. corsicana (No. 1585); B, 
Ascospores from apothecium (No. 1585); C, Phialides and 
phialospores from pure culture (No. 293). 
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Tab. 53 (4): 


Tab. 54 (5): 


Fig. 13, 13a. Valsa pini (ALB. & Schw.) FR. 

A, Perithecia from P. sylvestris (No. 1646); B, Ascospores 
from perithecium (No. 1646); C, Immature pycnidia from 
P. sylvestris (No. 1646); D, Pycnospores from mature pyc- 
nidium (No. 1646). 


Fig. 14. Coryne species 

A, Apothecium from C. sarcoides (Jaca. ex Fr.) Tut, from 
Quercus (No. 1551); B, Ascospores from C. sarcoides (No. 
1551); By, Ascospores from Coryne cylichnium (Tur.) Bou. 
from P. sylvestris (No. 1563). 


Fig. 15. Hyalotricha trichodea (Puiu. & PLOWR.) DENNIS 
A, Apothecium from P. sylvestris (No. 1584); B, Ascospores 
from apothecium (No. 1584); C, Hair from apothecium 
(No. 1584). 


Fig. 16. Trichoscyphella species 

A, Apothecium from Trichoscyphella hahniana (SEAVER) 
Manners, from P. sylvestris (No. 1582); B;, Ascospores from 
apothecium (No. 1582); Bs, Ascospores from Trichoscy- 
phella calycina (ScHuM. ex Fr.) Nannr. (No. 1615). 

Fig. 17. Dasyscyphus pulverulentus (Lis.) Sacc. 

A, Apothecium from P. sylvestris (No. 1633); B, Ascospores 
from apothecium (No. 1633); C, Hair from apothecium 
(No. 1633). 


Fig. 18. Crumenula pinicola (FR.) Karst. 
A, Apothecium from P. nigra var. austriaca (No. 118); 
B, Ascospores from apothecium (No. 118). 


Fig. 19, 19a. Crumenula sororia Karst. 

A, Apothecium from P. sylvestris (No. 119); B, Ascospores 
from apothecium (No. 119); C, Pycnospores from ascospore 
culture (No. 287). 


Fig. 20, 20a. Scleroderris lagerbergii GREMMEN 

A, Apothecium from P. nigra var. austriaca (No. 521); B, 
Ascospores from apothecium (No. 521); C, Pycnidium from 
P. nigra var. austriaca (No. 1375); D, Pycnospores from pyc- 
nidium (No. 1375). 

Fig. 21. Tromera resinae (FR.) KÔRBER 

A, Apothecium from P. nigra var. corsicana (No. 1576); B, 
Pycnospores from pycnidium (No. 1577). 

Fig. 22. Hyaloscypha species 

la, Apothecium from H.leuconica (CooxE) Nannr. from 
P. sylvestris (No. 1635); 1b, Ascospores from apothecium 
(No. 1635); 1 c, hairs from apothecium (No. 1635); 2 a, Apo- 
thecium from H. stevensonii (Berx. & Br.) NANNF. from 
P. sylvestris (No. 1566); 2b, Ascospores from apothecium 
(No. 1566); 2c, Hairs from apothecium (No. 1566). 

Fig. 23. Durella suecica (STARB.) NANNF. 

A, Apothecium from P. sylvestris (No. 1657); B, Ascospores 
from apothecium (No. 1657). 
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Tab. 55 (6): 


Tab. 56 (7): 


Fig. 24. Orbilia luteo-rubella (Nyu.) Karst. 

A, Apothecium from P. sylvestris (No. 1653); B, Ascospores 
from apothecium (No. 1653); C, Ascus and paraphysis from 
apothecium (No. 1658). 


Fig. 25. Belonium biatorinum REHM 
A, Apothecium from P. nigra var. corsicana (No. 1323); B, 
Ascospores from apothecium (No. 1323). 


Fig. 26. Cenangium ferruginosum FR. ex FR. 
A, Apothecium from P. sylvestris (No. 1508); B, Ascospores 
from apothecium (No. 1508); C, Microconidia from pure 
culture (No. 226). 


Fig. 27. Rosellinia thelena (Fr.) Awo. 
A, Outline of perithecium from P. sylvestris (No. 1651); B, 
Ascospores from perithecium (No. 1651). 


Fig. 28. Corynella atrovirens (Pers. ex FR.) Bou. 

A, Apothecium from P. sylvestris (No. 1652); B, Secondary 
ascospores from apothecium (No. 1652); C, Ascus with 
spore-balls of secondary ascospores (No. 1652). 


Fig. 29. Gorgoniceps aridula Karst. 
A, Apothecium from P. nigra var. corsicana (No. 1561); B, 
Ascospores from apothecium (No. 1561). 


Fig. 30. Encoelia petrakii GREMMEN 
A, Apothecium from P. sylvestris (No. 813); B, Ascospores 
from apothecium (No. 813). 


Fig. 81. Sphaeropsis ellisii Sacc. 
A, Pycnidium from P. sylvestris (No. 1612); B, Pycnospores 
from pycnidium (No. 1612). 


Fig. 32. Phacidiella coniferarum Haun 

A, Apothecium from P. sylvestris (No. 1524); B, Ascospores 
from apothecium (No. 1524); C, Pycnidia from P. sylvestris 
(No. 1526); D, Pycnospores from pycnidium (No. 1526). 


Fig. 33. Therrya fuckelii (REHM) KUJALA 
A, Apothecium from P. sylvestris (No. 1645); B, Ascospores 
from apothecium (No. 1645). 


Fig. 34. Lachnellula rehmii FERDINANDSEN & JORGENSEN 
A, Apothecium from P. nigra var. corsicana (No. 1389); B, 
Ascospores from apothecium (No. 1389). 


Fig. 35, 35a. Ophionectria scolecospora BREF. & Tav. 

A, Perithecia from P. sylvestris (No. 1627); B, Secondary 
ascospores from perithecium (No. 1627); C, Pycnidium from 
P. sylvestris (No. 1625); D, Pycnospores from pycnidium 
(No. 1625). 

Fig. 36. Lasiostictis fimbriata (ScHw.) BAUMLER 

A, Closed apothecium from P. sylvestris (No. 1386); B, Ma- 


ture apothecium (No. 1386); C, Ascospores from apothe- 
cium (No. 1656). 
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Tab. 57 (8): Fig. 37. Pezicula livida (Berk. & Br.) REHM 
A, Apothecium from P. sylvestris (No. 1486); B, Ascospores 
from apothecium (No. 1486); C, Spermatia from pure cul- 
ture (No. 275); D, Conidia from pure culture (No. 275). 


Fig. 38. Tympanis hypopodia Nyt. 
A, Apothecium from P. sylvestris (No. 738); B, Asci with 
ascospores (No. 738). 


Fig. 39. Anthostomella rehmii (THtm.) REHM 
A, Perithecium from P. nigra var. austriaca (No. 1665); B, 
Ascospores from perithecium (No. 1665). 


Fig. 40. Calothyrium pinastri (Fucx.) THEIss. 

A,, Thyriothecium from P. nigra var. austriaca (No. 1666); 
As, Transverse section of thyriothecium (No. 1666); B, As- 
cospores from thyriothecium (No. 1666). 


Fig. 41. Lophiostoma pinastri NıEssL 
A, Perithecium from P. sylvestris (No. 1669); B, Perithecium 
with ascospores (No. 1669). 


Fig. 42. Melanospora chionea (Fr.) CoRDA 
A, Perithecium from P. sylvestris (No. 1674); B, Ascospores 
from perithecium (No. 1674). 
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MIROSLAV SERVIT 


Dem Andenken Miroslav Servits 


von Oscar KLEMENT, Hannover. 
Mit 1 Portrait. 


Am 6. April 1959 schloß Dr. MırosLav SERVIT, wohl einer der be- 
deutendsten tschechischen Lichenologen, seine Augen zu ewigem 
Schlafe. Mit ihm verliert aber auch die internationale Lichenologie 
einen ihrer besten und kritischesten Systematiker; einen Forscher, der 
mit nicht ermüdender Gründlichkeit für das Erreichen seiner gesetzten 
Ziele jede freie Stunde opferte; der ebenso begeistert wie besessen war 
von den sich selber gestellten Aufgaben. 

Geboren am 17. Dezember 1886 in Zvole nad Pern$tejnem in Mäh- 
ren, besuchte er die Realschule in Nové Mesto na Morave (Neustadt in 
Mähren), wo er im Jahre 1905 maturierte. Anschließend studierte er 
an der Karls-Universität in Prag und an der Landwirtschaftlichen Tech- 
nischen Hochschule daselbst Naturgeschichte, Mathematik und Physik. 
Nach Abschluß seiner Studien war er vom Jahre 1910 bis knapp nach 
Ausbruch des ersten Weltkrieges Assistent an der Landwirtschaftlichen 
Akademie in Tabor. Als damaliger österreichischer Staatsangehöriger 
diente er zwischendurch sein Einjährig-Freiwilligen-Jahr in Zadar (Dal- 
matien) ab. Der Kriegsausbruch im Jahre 1914 brachte ihn schon in 
den ersten Tagen als Reserve-Offizier an die Front, wo er dreimal ver- 
wundet wurde. Nach der Demobilisierung im Jahre 1918 mußte er erst 
seine, zum Teil recht schweren Verwundungen ausheilen, bis er am 
1. September 1920 als Professor an der Höheren Landwirtschaftlichen 
Schule in Horice nad Podkrkonoëi wieder beruflich tätig sein konnte. 
Zwischendurch promovierte er mit der Dissertation „Korrelationen bei 
der Ackerbohne“ am 30. 6. 1923 (Zeitschrift für Pflanzenzüchtung 
1915). Gleichzeitig wurde er zum Direktor der Landwirtschaftlichen 
Schule und zum Leiter der Landwirtschaftlichen Versuchsanstalt in 
Horice nad Podkrkonosi bestellt. Hier wirkte er bis 1936, um von da ab 
die Leitung der Landwirtschaftlichen Schule in Hradec Kralové (König- 
grätz) zu übernehmen. Im Jahre 1945 ging er in Pension, doch konnte 
er sich nicht lange einer nur seinen Forschungszielen gewidmeten Zeit 
erfreuen, sondern mußte noch einmal die Direktion der Höheren Land- 
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wirtschaftlichen Schule in Kadan (Kaaden/Eger) tibernehmen, wo er 
bis 1950 tätig war. Seine, von da ab angestrebte Pensionierung war wie- 
der nur von kurzer Dauer, weil er im Jahre 1951 wegen mißlicher 
Wohnungsverhältnisse eine Lehrtätigkeit als Schulleiter der einklassi- 
gen Volksschule in Petlary u Klasterce nad Ohre (Bettlern bei Klösterle 
a.d. Eger) anzunehmen genötigt war. Erst im Jahre 1954 konnte er sich 
einer dauernden Pensionierung erfreuen. 


Nicht allein als gediegener Pädagoge an Landwirtschaftsschulen 
hatte sich SERvIT einen ausgezeichneten Namen erworben; auch als 
Forscher auf seinem Berufsgebiet erlangte er Ruf und Ansehen, wie 
die große Anzahl von 22 fachwissenschaftlichen Publikationen zeigt, die 
CERNOHORSKY (1957) anführt. 


Trotz der starken beruflichen Inanspruchnahme fand er noch Zeit, 
sich einem intensiven Studium der Lichenologie zu widmen. Das Inter- 
esse für die Flechtenkunde geht schon auf seine Mittelschulzeit zurück, 
vornehmlich unter dem Einfluß des tschechischen Cladonienforschers 
Fire Kovar, mit dem er schon in seinen jungen Jahren einige Exkur- 
sionen machte. An diesen und an seinen Naturgeschichtsprofessor 
ANTONIN JELINEK hat sich SERVIT auch in späteren Jahren, als er sich 
bereits einen internationalen Namen gemacht hatte, stets in Dankbar- 
keit erinnert. 


Seine ersten lichenologischen Arbeiten waren der Durchforschung 
seiner engeren Heimat gewidmet. Später dehnte er aber sein Unter- 
suchungsgebiet auch auf die Mittelmeerländer aus. Der Reichtum an 
pyrenocarpen Flechten in diesen Gebieten mag auch den Anstoß ge- 
geben haben für seine spätere Spezialisierung auf das Studium der 
kernfrüchtigen Flechten. Die Gründlichkeit, mit der SERvIT seine Stu- 
dien betrieben hatte, ließ ihm bald die Erkenntnis aufdämmern, daß 
gerade die Gruppe, die ZAHLBRUCKNER an den Anfang seines Systems 
stellte, die Verrucarien, trotz vieler nachträglich klärender Arbeiten von 
ZSCHACKE, KEISSLER u.a. systematisch sehr reformbedürftig war. Die 
Klärung dieser Gruppe setzte er sich als erstes Fernziel. 

Zwischendurch war er bemüht, die Flechtenvegetation der Tschecho- 
slovakei möglichst vollständig zu erfassen. Er verstand es, eine Anzahl 
jüngerer Flechtenforscher aus den verschiedensten Gegenden seines 
Heimatstaates zu interessieren, so NADVORNIK für die Slovakei und 
Karpathorußland, CERNOHORSKY für die Karpathen und den Verfasser 
für Nordwestböhmen. Seine Mitarbeiter sammelten in ihren Wohn- 
gebieten ein reiches Material nach dem Grundsatz, einzelne flechten- 
reiche Standorte möglichst vollständig auszusammeln. Das Sammel- 
gut wurde von ihm bestimmt oder revidiert und dann von ihm ge- 
meinsam mit dem jeweiligen Sammler als Mitautor in der Schriften- 


Nova Hedwigia I, 3 + 4. Klement Hl 291 


reiche ,,Flechten aus der C.S.R.“ verôffentlicht. Allein in dieser Publi- 
kationsserie hat er eine Vielzahl neuer systematischer Einheiten beschrie- 
ben, ganz abgesehen von der hohen Artenzahl, die erstmals für das 
Staatsgebiet der C.S.R. festgestellt worden ist. In der Bearbeitung dieses 
Materials ließ er bereits neben seinen klaren systematischen Zielen ein 
hohes Interesse für flechtengeographische und flechtensoziologische 
Belange erkennen. 

Trotz seiner erfolgreichen und richtungweisenden Arbeiten für den 
böhmisch-mährischen Raum, für die Karpathen und für Jugoslavien 
haben ihn diese niemals voll befriedigt, weil sich die dringend not- 
wendige Reform des Systems der Pyrenocarpen immer wieder in den 
Vordergrund drängte. Durch ein gründliches Studium bedeutender 
Flechtenherbarien der verschiedensten wissenschaftlichen Institute, 
wie etwa Prag, Brünn, Wien, Budapest, Bukarest, Berlin-Dahlem, 
München, Kopenhagen u. a. mußte er bald erkennen, daß auch von 
ersten Autoren bestimmtes Material zu kollektiv bewertet worden war. 


Obwohl ihn sein ästhetisches Empfinden viel früher zu den Parme- 
lien, den Physcien oder Cladonien gezogen haben würde, widmete er 
sich nach Beendigung des zweiten Weltkrieges ausschließlich der sy- 
stematischen Klärung der kernfrüchtigen Flechten. Er entwickelte dabei 
eine spezielle Untersuchungsmethode, die seine Gründlichkeit richtig 
beleuchtete, indem er von jeder untersuchten Probe Dauerpräparate 
anfertigte. Seine Studien zeigten sehr bald, daß die vor ihm als syste- 
matisch bedeutsam gewerteten Merkmale unzureichend waren, sei es, 
daß sie nur wenig der großen morphologischen Plastizität dieser primi- 
tiven Krusten Rechnung trugen; sei es, daß sie zu deutlich allzu kol- 
lektive Wertungen klarlegten. 


In mühseliger und aufreibender Kleinarbeit untersuchte er Tausende 
von pyrenocarpen Flechtenproben, die ihm nach seinen ersten Spezial 
arbeiten aus aller Welt zugegangen waren. Die dabei gewonnenen Er- 
kenntnisse legte er in zahlreichen Einzelschriften nieder und faßte die 
Quintessenz daraus in seinem Lebenswerk ,,Ceskoslovenské liSejniky 
celedi Verrucariaceae“ (Csl. Flechten der Reihe Verrucariaceae) zu- 
sammen. Daß Servır mit den nunmehr neu herausgestellten systema- 
tisch bedeutsamen Merkmalen auf dem richtigen Wege war, wird durch 
die, mit dem Rüstzeug einer modernsten Mikrotechnik von DOPPELBAUR 
(1959) gemachten Feststellungen glänzend bestätigt. Die neue Wertung 
des Fruchtbaus in Verbindung mit der Herausstellung des Involucrel- 
lum, die Wertung der unterschiedlichen Hyphenformen u.a. führte 
zwangsläufig zu einer starken Differenzierung früherer Kollektivarten. 
Diese Feingliederung und engere Fassung des Artbegriffes hat manche, 
mit dem spröden Stoff weniger vertraute Kritiker veranlaßt, Servır den 
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Vorwurf der „Artenmacherei“ zu machen. Eine künftige Forschung, 
aufbauend auf den diffizilen Untersuchungsmethoden von DOPPELBAUR 
wird sicherlich klar erweisen, daß eine ablehnende Kritik nicht ge- 
rechtfertigt und Servir auf dem richtigen Wege war. Sie wird aber 
möglicherweise auch zeigen, daß die Servır’schen Reformen erst den 
Beginn einer neuen Artwertung aufzeigen und schließlich herausstel- 
len, daß die so einheitlich scheinenden kernfrüchtigen Flechten poly- 
phyletische Wurzeln haben. Selbst, wenn künftige Forschungsergeb- 
nisse die eine oder andere, von SERvIT aufgestellte Art mit einem nied- 
rigeren systematischen Wert bedenken sollten oder manche seiner neuen 
Arten ganz einziehen würden, schmälert das in keiner Weise die ein- 
maligen Verdienste von SERvIT, als Erster an die Reform einer so 
schwierigen Gruppe geschritten zu sein. Hand in Hand mit der arten- 
mäßigen Neuwertung mußte er abeı auch höhere systematische Ein- 
heiten der Pyrenocarpen gegenüber dem gebräuchlichen System von 
ZAHLBRUCKNER neufassen, wie etwa die Staurothelaceae, die Micro- 
glaenaceae oder die Bagliottiaceae als phylogenetisch einheitliche Fa- 
milien. 

SERVIT erlangte nicht erst durch seine grundlegenden Reformen der 
Kernfrüchtigen internationale Bedeutung. Schon in jungen Jahren 
suchte und fand er Kontakt mit den bedeutendsten Lichenologen der 
Gegenwart und der jüngeren Vergangenheit und mit seinen ersten, rein 
floristisch orientierten Arbeiten fand er bereits internationale Aner- 
kennung. Die hohe Wertschätzung, der sich der Verstorbene allgemein 
erfreute, wird durch die vielen Zitate seiner Arbeiten deutlich beleuch- 
tet. Eine Anzahl von Flechten trägt seinen Namen, wie 


Parmelia servitiana GyELN. in Hedwigia 71/1931 

Nephroma servitiana GyELN. in Hedwigia 72/1932 

Pertusaria servitiana Ericus. in FEDDEs Rep. 35/1934 

Chaenotheca servitii Napv. in FEpDEs Rep. 36/1934 

Pannaria servitiana GYEL. in RABENH.-GYELNIK. Pannariaceae 
1940. 

Er selber hat im Zuge seiner Reformen viele neue Arten aufstellen 
müssen, alleine bei den Verrucariaceae gegen 250. Aber auch zur Auf- 
stellung neuer Genera sah er sich bemüßigt, wie Rechingeria, Involu- 
crothele, Amphoroblastia, Involucarpon und Paraplacidium. 

Sein Lebensziel, eine Weltmonographie der Pyrenocarpen, konnte er 
nur zu einem kleinen Teile verwirklichen. Die gemeinsam mit Prof. 
Z. CERNOHORSKY und Dr. Napvornix geplante Herausgabe eines mo- 
dernen Bestimmungswerkes für die Flechten der C.S.R., erlebte er nur 
in der ersten Phase, worin er bei den. Macrolichenes nur die halb- 
krustigen Blattflechten bearbeitete. Die Hauptlast an diesem groß an- 
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gelegten Werke hätte ihn erst bei der Bearbeitung der als II. Teil vor- 
gesehenen Microlichenes getroffen, fiir die erst ein Teil der Manu- 
skripte fertiggestellt war, als ihm der Tod die Feder aus der Hand nahm. 
Mit SERVIT ist einer der Großen aus der gegenwärtigen Licheno- 
logen-Generation von uns gegangen. Sein Ableben wird im Kreise 
seiner Korrespondenten und Fachgenossen tiefes Bedauern auslösen; 
wirkliche Betrübnis werden aber alle jene empfinden, die in persön- 
lichem Kontakt mit ihm gestanden haben und ihn stets als einen ebenso 
zuverlässigen wie immer hilfsbereiten Freund schätzen mußten. 


Verzeichnis der lichenologischen Publikationen: 


1.-1910. Prvni prispevek k lichenologii Moravy (Erster Beitrag zur 
Lichenologie Mährens) — Zpr. Kom. Prirod. Prozk. Mor., 
odd. bot. No. 6: p. 1—88. 
2.-1910. Zur Flechtenflora Norddalmatiens. — Mag. bot. Lap. 9: 
p. 164—193. 
3.-1911. Zur Flechtenflora Böhmens und Mährens. — Hedwigia 50: 
p. 51—85. 
.4.-1925. Dve ceskoslovenské lokality lisejniku Belonia russula Kbr. 
(Zwei neue Standorte der Flechte B.r.) — Cas. Nar. Mus. 
odd. Prirod. 99: p. 139—141. 
5.-1926. Nalez Lisejniku Sarcopyrenia gibba Nyl. (Fund der Flechte 
S. g.) Cas. Nar. mus. 100: p. 158/9. 
6.- 1929. Zur Flechtenflora des Südbanats. — Verh. Mitt. Siebenbürg. 
Vereins Naturw., Hermannstadt 79: p. 1—10. 
7.- 1929. Biometrické vyjadrovani rozmeru spor (Biometrische Aus- 
sage der Sporenmaße) — Veda Priroda 10: p. 228—232. 
8.- 1930. Flechten aus der Cechoslovakei I. Die Umgebung von 
Prag. — Vestn. Kral. ces. spol. nauk, tr. II. 1929/18: p. 1-50. 
9.- 1930. Flechten aus Jugoslavien. 1. Das Velebitgebirge. — Hed- 
wigia 69: p. 1—38. 
10.- 1931. Flechten aus Jugoslavien. 2. Süddalmatien und Lovcen. 
Hedwigia 71: p. 215—282. 
11.- 1931. Bearbeitung der von K. H. RECHINGER (fil.) im Jahre 1927 
auf den Ägäischen Inseln gesammelten Flechten. - Ann. 
Naturhist. Museum, Wien 46: p. 77—90. 
12.-1932. (mit J. Napvornik) — Flechten aus der C.S.R., II. Kar- 
pathorußland und Südostslovakei. — Vest. Kral. ces. spol. 
nauk, tr. II. 1981/21: p. 1—42. 
13.-1932. Lisejniky na ovocnych a lesnich stromech (Flechten auf 
Obst- und Waldbäumen) — Ochr. rostl. 12: p. 65—69. 
14.-1933. (mit O. KLEMENT) Flechten aus der Cechoslovakei. III. Nord- 
westböhmen. — Vest. Kral. ces. spol. nauk, tr. II. 1932/18: 
p. 137. 
15.- 1984. (mit Z. CERNOHORSKY). Flechten aus der CechoslovakeiIV. — 
Mala Fatra, Velka Fatra und Choc-Gruppe in Slovakei 
nebst Nachträgen. — Vest. Kral. ces. nauk, tr. II, 1934/4: 
p. 1—34. 
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16.- 1934. (mit HizLMANN, ERICHSEN und Crerzorv) Zur Kenntnis der 
Flechtenflora von Rumänien. — Feddes Repert. 36: p. 289- 
299. 

17.- 1935. Flechten aus Jugoslavien. 3. Fruska gora und Cardak pla- 
nina. — Hedwigia 74: p. 119—160. 

18.-1935. Bearbeitung der von Dr. F. ZIMMERMANN und Erw. Zım- 
MERANN im ostserbischen Rtanj-Gebirge gesammelten Flech- 
ten. — Verh. Naturf. Ver. Brünn 66: p. 73—86. 

19. - 1935: Beitrag zur Flechtenflora der Ionischen Inseln und des nord- 
westlichen Peloponnes. — Feddes Repert 38: p. 60—72. 

20. - 1935: (mit J. Napvornix). Flechten aus der Cechoslovakei V. Kar- 
pathorußland. — Vest. Kral. ces. spol. nauk, tr. II, 1935/9, 

. 1—24. 

21. - 1936. (init P. Crerzoiu) Flechten aus Rumänien I. — Acta Fauna 
et Flora univ., ser. 2, Bukarest: p. 1—7. 

22.-1936. Neue und seltenere Flechten aus den Familien Verrucaria- 
ceae und Dermatocarpaceae. — Beih. Bot. Centr. Bl. 55 B: 
p. 251—274. 

23.- 1986. Lisejnik Caloplaca grimmiae (Nyl.) Oliv. — Veda Prir. 17: 
p. 95/6. 

24.-1937. (mit P. Crerzorv) Flechten aus Rumänien II. — Acta pro 
Fauna et Flora univ., ser. 2, Bukarest: p. 3—5. 

25.-1937. Seltenere und neue Flechten. — Vest. Kral. ces. spol. nauk 
tr. II, 1986/12: p. 1—16. 

26.-1939. Lichenum sectionis Verrucaria sphinctrina revisio critica. — 
Beih. Bot. Centr. Bl. 59 B: p. 113—168. 

27.- 1946. The new Lichens of the Pyrenocarpae-Group I. — Stud. 
bot. esl. 7: p.49—111. 

28.-1948. Species novae generis lichenum Verrucaria. — Vest. Kral. 
ces. spol. nauk, tr. mat. prirod. 1947/10: p. 1—20. 

29.-1948. The new Lichens of the Pyrenocarpae-Group II. — Stud. 
bot. csl. 9: p. 67—115. 

30.- 1949. Species Verrucariacearum (Lichenes) novae vel minus cog- 
nitae. — Sbor. Nar. mus., Praha, 5 B/9 (bot. 3): p. 1—51. 

31.- 1949. Species novae lichenum generis Verrucaria et Thelidium. — 
Hung. Acta biol. Budapest 1/5—6 p. 240—246. 

32.-1950. The new Lichens of the Pyrenocarpae - Group III. — Stud. 
bot. esl. 11: p. 7—41. 

33.- 1950. The new Lichens of the Pyrenocarpae - Group IV. — Stud. 
bot. csl. 11: p. 101—144. 

34.- 1950. Novae species italicae lichenum Pyrenocarporum. — Ann. 
Mus. civ. Storia natur. Genova 64: p. 48—55. 

35.- 1950. Species novae americanae familiae Verrucariaceae. — Bryo- 
logist 53: p. 159—162. 

36.- 1951. Nové vodni Verrucarie (Neue Wasser-Verrucarien). — Vest. 
Kral. ces. spol. nauk, Tr. Mat. Prir. 1951/4: p. 1—7. 

87.- 1952. Novae Lichenum Pyrenocarporum in Italia inventae. — 
Webbia, Firenze 8: p. 413—422. 

88.-1952. Nové a malo zname druhy z celedi Verrucariaceae a Der- 


matocarpaceae (Neue und weniger bekannte Arten der Fa- 
milien V. und D.) — Preslia 24: p. 845—390. 
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39. - 1953. 
40. - 1953. 
41. - 1954. 
42. - 1954. 
43. - 1954. 
44. - 1954. 


Novae lichenum Pyrenocarporum species in Italia inventae. 
III. — Ann. Mus. civ. Storia natur. Genova 66: p. 236—249. 
Nové druhy Verrucarii a pribuznych rodu. Species novae 
Verrucariarum et generum affinium. — Rozpr. Cs. akad. 
ved, rada MPV, 63/7: p. 1—83. 

Novae lichenum Pyrenocarporum species in Italia inventae. 
II. — Webbia, Firenze 10: p. 441—446. 


Uber zwei neue Verrucariaceae. — Blumea, Leiden 7/3: 
p. 594/4. 
Drei neue pyrenocarpe Flechten aus Bayern. — Mitt. bot. 


Staatssamml. München 1954/11: p. 41—48. 

Planovani lichenologickeho vyzkumu CSR (Plan einer liche- 
nologischen Durchforschung der CSR.) — Vesmir 33: p. 
179/180. 


45. - 1954. Ceskoslovenské lisejniky celedi Verrucariaceae. Lichenes fa- 


46. - 1955. 
47. - 1956. 


miliae Verrucariacearum. — Cs]. akad. ved, Praha. 249 S. 
Nové lisejniky. Lichenes novi: — Rozpr. Cs. akad. ved, 
rada MPV 65/3: p. 145. 

(mit Z. CERNOHORSKY u. J. NADvoRNIK) Klic k urcovani lisej- 
niku CSR, I. (Schliissel zur Bestimmung der csl. Flechten I.) 
Cs. akad. ved, Praha. 154 S. 


Quellennachweis: 


CERNOHORSKY, Z.: Dr. MIROSLAV SERVIT sedmdesatnikem. (Dr. M. S. 


zum Siebzigsten). — Preslia 1957/29: p. 96—99. 


DoPrPELBAUR, H.: Studien zur Anatomie und Entwicklungsgeschichte 


einiger endolithischer pyrenocarpen Flechten. — Planta 
53/1959: p. 246—292. 


GRUMMANN, V. J.: Lichenologen im Bilde. — Manuskript. 
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Le Champignon du Thé. 


par M.-M. KRAFT, Lausanne. 


Champignon-miracle, champignon de la charité, champignon de 
longue vie, champignon chinois ou japonais, Hongo ou Ma-Gu (ou 


encore Kongo ou Mo-Gu) ... et combien d’autres noms encore dé- 
signent cette espéce bizarre, mystérieuse comme un personnage de 
légende. 


Par moment, tout le monde en parle, comme de la panacée univer- 
selle, puis brusquement, il retombe dans l’oubli. Après le Japon, la 
Mandchourie, les Indes, la Chine, il passe en Europe en trois vagues 
successives. D’abord, de 1918 à 1918, on l'utilise aux Pays baltes, en 
Russie et en Pologne. Puis, de 1925 à 1930, il apparaît au Danemark, 
en Allemagne, en Tchécoslovaquie et dans les Balkans. A cette époque 
surgissent, à son sujet, de grandes réclames commerciales. On l'utilise 
non seulement comme boisson rafraîchissante, mais aussi comme dro- 
gue, sous des noms divers. Récemment enfin, le champignon du thé 
apparaît en Europe occidentale: Italie, Espagne, France et Suisse. Un 
article daté de 1955 s'intitule „Le champignon chinois fait perdre la 
tête aux Italiens“. A Bilbao, une maison de produits pharmaceutiques 
en livre dans le commerce. A Tulle, en Corrèze, on en fabrique une 
sorte de Thé-cidre très apprécié, et utilisé pour guérir toutes sortes de 
maladies. A Lausanne, un pharmacien en cultive pour le vendre à ses 
clients. 

Dans un pays, le champignon est à la mode. Dans un autre, il a déjà 
passé. Partout il compte des détracteurs féroces, des amis modérés, et 
des adeptes farouches. En effet, ceux qui le possèdent croient être les 
initiés d’une véritable secte! 

Origine. Elle reste mal connue, et on ne sait trop où est apparue 
la première souche du champignon du thé. Peut-être sur les rizières 
de Chine, au Pérou, au Brésil ou en Espagne. Une chose est certaine, 
son activité et sa croissance ne sont pas liées au substrat constitué par 
le thé. 

En général, on ne peut pas facilement acheter le champignon, à 
moins de le payer un prix astronomique. Son nom de ,,champignon de 
la charité“ semble lié au fait qu’on ne doit pas le faire payer. Il est 
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accompagné d’une sorte de tabou, et ne doit pas, selon les initiés, pas- 
ser vulgairement dans le commerce. Par contre, on peut le recevoir en 
cadeau. On se le passe discrétement, dans un ancien petit bocal de 
moutarde ou de cornichons, nageant sur du thé décoloré, le tout ac- 
compagné des recommandations d’usage. Ces instructions paraissent 
vitales pour le succés de la cure. On se les transmettait d’abord par 
écrit, codifiées en une douzaine d’articles plus ou moins cabalistiques, 
teintés à la fois de science et de sentimentalité. Ces instructions ont 
passé maintenant dans la tradition orale. On se les donne de vive voix, 
ou bien un coup de téléphone suffit. Il est probable que ce mode de 
faire améne quelques modifications au texte original, mais le champi- 
gnon ne s’en porte pas plus mal. Il n’est pas tellement difficile! 


Culture. On peut le cultiver de maniére fort simple. Le cham- 
pignon, ou un simple fragment de celui-ci, est placé dans un récipient 
de terre ou de verre. Le métal est à déconseiller; il serait attaqué par 
l'acidité produite. La culture se fait à la température ordinaire du lo- 
cal, dans un litre de thé noir (et non vert), thé léger, sucré, et refroidi 
(5g. de feuilles de thé noir au litre, 50g. de sucre raffiné, ou brut 
au litre). Le récipient est recouvert d’une mousseline protectrice per- 
mettant la pénétration de l’air nécessaire à la fermentation, mais pro- 
tégeant contre les poussières et les mouches du vinaigre. Nous suppo- 
sons, expérience faite, que cette protection de mousseline demeure in- 
suffisante contre les spores de micromycètes annexes, et nos cultures 
ainsi recouvertes ont souvent été parasitées par diverses espèces de 
Penicillia. On n’exposera pas la souche au soleil, pas plus qu’on ne l’en- 
fermera à l’obscurité. 


Après 8 à 6 jours, le thé s’éclaircit. Si on le laisse reposer plus long- 
temps, le liquide devient trop acide. En 5 jours déjà, le breuvage, 
neutre au départ, passe à un pH de 4 au papier Lyphan. Il est re- 
commandé de boire, chaque matin à jeun, une tasse de la boisson aigre- 
douce ainsi obtenue, en remplaçant chaque fois la quantité prélevée 
par du nouveau thé sucré. La cure de ce breuvage acide, rafraichis- 
sant, légèrement alcoolique, dure trois semaines. Il est possible, pré- 
tend-on, de conserver entre les cures le champignon séché, éventuelle- 
ment émincé, toujours soigneusement emballé. L'expérience tentée au 
laboratoire, avec toutes les précautions d’aseptie voulues, n’a jamais 
donné de bons résultats. Toutes les souches ainsi conservées ont, au 
moment de leur remise en culture sur milieu sucré, été rapidement in- 
fectées par des moisissures annexes, principalement des Penicillia, une 
fois par Aspergillus niger, une autre fois par Mucor hiemalis. 

Le thé noir peut d’ailleurs être remplacé par d’autres liquides su- 
crés, tisanes comme le framboisier, la ronce, l’épine-noire ou le tilleul, 
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ou même par de l’eau du robinet! Une telle culture sur eau sucrée 5°/0 
prospère depuis plus de deux ans dans l’un de nos bocaux. 

De quelles espèces s'agit-il? La première remarque qui 
s impose est qu’il en existe plusieurs. 

A l’Académie des Sciences de Paris, en 1953, l’un des champignons 
était baptisé Aspergillus flavus-oryzae. Il s’agit non pas d’une espèce 
unique, mais d’un groupe de champignons microscopiques appartenant 
à l’ordre des Aspergillales, à la classe des Ascomycètes. Ces micromy- 
cètes sont utilisés depuis fort longtemps par les Chinois et les Japonais 
pour la fermentation du riz et du soja. Il s’agit d’ailleurs d’espèces 
ubiquistes dont la répartition est quasi-mondiale. Ces champignons 
sont presque omnivores, et se rencontrent surtout sur des denrées ali- 
mentaires. On les a isolés des fermentations industrielles d'Orient, des 
graines, spécialement des céréales des Etats-Unis, de fourrages divers, 
de dattes séchées, de noix, fruits, légumes, pain et autres genres de 
boulangeries, produits laitiers et méme aliments de conserve. On en a 
trouvé sur les marchandises de cuir, les tanins, les textiles, les papiers. 
Ces champignons sont aussi trés abondants dans les sols, cela princi- 
palement dans les régions tropicales et subtropicales. 


En culture sur des milieux solides (sucrés gélosés) le groupe Asper- 
gillus flavus-oryzae comprend des colonies allant du jaune-verdätre 
très clair au jaune-vert profond. Les conidiophores montrent, au micros- 
cope, un aspect hérissé ou sillonné. Ils sont incolores; leur longueur 
varie, suivant les espèces, entre 400 u et quelques millimètres. Les sté- 
rigmates sont groupés en une ou deux séries sur la même tête. Les co- 
nidies, en général globuleuses, peu ou pas aspérulées, présentent des 
teintes variables comme celle de la colonie. Elles mesurent de 3 à 
10 u dans le grand axe. On distingue, dans ce groupe, plusieurs genres 
cosmopolites, avec encore de très nombreuses races différant avec le 
substrat. 


En culture sur thé sucré, les champignons apparaissent en couches 
légères, filamenteuses, blanchâtres, formant à la surface du liquide 
des pellicules successives qui, par la suite, s’épaississent et se collent 
plus ou moins les unes aux autres. Cela constitue peu à peu une masse 
compacte de plus en plus épaisse, si on ne la repique pas de temps à 
autre, en éliminant les parties les plus vieilles. On peut d’ailleurs aussi 
la couper en fragments permettant un bouturage. 


Au cours de ces dernières années, une seule souche de ce genre, et 
encore en mauvais état, a été soumise au laboratoire, et nous n’avons 
pu en continuer la culture. Ce groupe d’espèces n’est donc pas le seul 
à circuler sous le nom de champignons du thé. 
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On rencontre aussi, et même plus fréquemment semble-t-il, dans nos 
pays occidentaux, une véritable levure, formant une masse cellulaire 
plus épaisse et massive dès le début de la culture, semblable à une 
mère de vinaigre blanc-jaunatre. Elle peut également se séparer en 
couches successives, surtout sur les cultures jeunes, et reformer, au 
bout de 2 ou 3 jours une nouvelles pellicule de surface, reliée à l’an- 
cienne par quelques filaments. 


On a pu constater que la rapidité de ces formations dépend du 
genre de solution nutritive offerte au microorganisme. Sur saccharose 
raffiné, la croissance est relativement faible. Le champignon y prospère 
lentement, mais de façon durable. Elle est plus rapide sur sucre brut, 
et sur glucose, dans du thé ou même de l’eau. Les meilleurs résultats 
de prolifération ont été obtenus avec une solution de lévulose (fruc- 
tose). Le champignon ne prospère guère sur des solutions contenant 
de l’amidon de blé, de pommes-de-terre, de la dextrine, de l’inuline, 
de la glycérine, du maltose, ou sur des milieux solides avec Maltea 
Moser gélosé. Selon F. Moreau, la maltase manquerait à cette espèce. 

La croissance est nulle sur du thé ou de l’eau non sucrés, mais le 
champignon y garde pourtant son pouvoir germinatif pendant 8 à 4 
mois. Cette méthode nous paraît bien supérieure au séchage pour 
maintenir les souches en bon état de conservation entre les cures. 


Il s’agit donc ici d’une association de diverses variétés de levures 
avec des bactéries acétiques. L’espéce de levure décelée le plus sou- 
vent est Saccharomyces Ludwigii (syn. Medusomyces Gisevii) appar- 
tenant à l’ordre des Saccharomycetales, classe des Ascomycétes. Ce 
champignon est, le plus souvent, associé à des colonies bactériennes 
de Bacterium xylinum. On a longtemps discuté, dans ce cas, pour sa- 
voir si les levures et les bactéries formaient, ou non, une véritable sym- 
biose. Bien des suppositions ont été émises. On a dit, par exemple, 
que les levures fabriquent de l’alcool à partir du sucre, et que les bac- 
téries utilisent cet alcool comme source d’énergie, le transformant en 
acide acétique. Cette oxydation peut se poursuivre jusqu’à former du 
gaz carbonique et de l’eau. 

Les organismes bactériens peuvent d’ailleurs appartenir à diverses 
espèces: Bacterium xylinum apparaît au microscope sous forme de 
longs bâtonnets, isolés ou organisés en chaînes. On rencontre aussi 
Bacterium xylinoides, Bacterium gluconicum et Bacterium cetogenum. 
Ces espèces ont pu être déterminées, mais peut-être que la liste n’en 
est pas encore complète. r 

Les champignons, eux aussi, appartiennent probablement a plusieurs 
espéces différentes, soit formatrices d’alcool, soit capables d’oxyder 
encore l’alcool et les acides organiques. Certains champignons sont ca- 
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pables d’intervertir le sucre de canne, d’autres pas. En se basant sur 
leur morphologie, on a pu distinguer des formes Mycoderma, Torula, 
et principalement une levure: Saccharomycodes Ludwigii. Cette petite 
espèce, formée de cellules apiculées, elliptiques, tubuleuses, en forme 
de citrons ou de bouteilles, est hétérothallique et se reproduit surtout 
par bourgeonnement. Elle est citée par LiINDAU comme voisine des 
Mycoderma. Ses cellules mesurent 5,5-9 u / 1,5-4 u. Elle n’est pas non 
plus sans présenter des analogies avec la mère du vinaigre: Schizo- 
saccharomyces Pombe qui peut jouer le même rôle, ainsi que Pichia 
fermentans. 

Produits actifs. On peut se demander si des microorganismes 
si divers peuvent avoir un rôle analogue, cultivés sur du thé sucré. 
Pourquoi fait-on une drogue de ce breuvage? à quoi peut être due son 
efficacité et son nom de ,,champignon-miracle“? Ici, plus encore qu’au 
sujet des micro-organismes, les réponses sont multiples et incertaines. 

Avec un champignon identique, prélevé sur la même souche, l’ana- 
lyse chimique, tant qualitative que quantitative donne déjà des résul- 
tats très divers, dépendant de la température, de la quantité d’air 
offerte aux microorganismes, et de la composition de la solution pri- 
mitive. Il est certain que les vitamines, contenues dans toutes les 
levures, donc dans cette fameuse tisane, agissent sur l’organisme hu- 
main et soulagent bien des maladies. Certains auteurs prétendent 
même à une protection de la vitamine C (acide ascorbique) dans l’or- 
ganisme humain. Celle-ci, en présence de certaines substances actives 
dues aux microorganismes, serait détruite moins rapidement. 


D'autre part, il est bien connu que tous les microorganismes sont 
riches en ferments de tous genres, comme l’invertase, l’amylase, 
le labferment et des diastases protéolytiques, qui sont déversées dans 
le milieu. Ces enzymes peuvent également jouer un rôle dans le méta- 
bolisme humain. 

Sauf ces vitamines et ces ferments, on ne voit guère d’autres subs- 
tances communes à Aspergillus et Saccharomyces, c’est pourquoi on 
est obligé de distinguer à nouveau 2 groupes. 

Chez Aspergillus flavus-oryzae, les micromycètes contiendraient un 
ou deux antibiotiques. La théomycine aurait un rôle antibiotique 
semblable à celui de la pénicilline, mais en plus faible. Un autre type 
de substance antibactérienne serait représenté par l acide asper- 
gillique. Enfin le principe le plus actif de ces milieux de culture, 
découvert ces dernières années seulement, serait l'acide kojique 
qui agirait et guérirait une série de maladies diverses. 

Quant à l'association Saccharomycodes Ludwigii avec Bacterium xy- 
linum, ou des symbioses analogues, son action serait sensiblement dif- 
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férente. Les microorganismes ne modifient guére, dans le thé, ni la 
teneur en caféine, ni celle des tanins. Dans ce cas, les produits ob- 
tenus dépendent surtout du genre du sucre nutritif fourni. La quantité 
d'acide acétique formée est variable. Tous les auteurs s’accor- 
dent pourtant à noter sa présence dans la solution, en une proportion 
voisine de 3%. On indique également une proportion d’alcool de 1 à 
8%. De plus, on cite souvent, parmi les acides non volatils, présents 
en faible proportions, l'acide lactique et l'acide gluconi- 
que. On a pu prouver également toute une série d’autres acides, en 
traces, desquels proviennent les odeurs aromatiques variables d’essences 
de fruits qui se dégagent parfois de la solution. 

Valeur thérapeutique. Ce qui précède montre immédiate- 
ment les grosses différences pouvant exister entre la valeur théra- 
peutique de souches diverses. C’est probablement pourquoi la science 
ne s’est pas encore prononcée officiellement. Pourtant, elle s’en occupe! 
De nombreux médecins et pharmaciens s'intéressent à la drogue. Entre 
fin 1955 et 1959, notre laboratoire de Lausanne n’a pas répondu à 
moins de 16 demandes concernant le ,,champignon du thé“, la ma- 
niére de se le procurer, de le cultiver, de le conserver ... et aussi les 
inconvénients que le breuvage peut produire dans l’organisme humain. 

Evidemment qu'avant de parler de drogue-miracle, ou de cham- 
pignon-de-longue-vie, ce médicament neuf doit être soigneusement 
examiné. Quelles propriétés lui concède la sagesse populaire? On pré- 
tend qu’il agit sur presque tout! guérissant des insomnies, du surmenage 
intellectuel, et des divers maux de la vie moderne, surtout de la fatigue 
et de l'épuisement nerveux. On lui attribue également une action nor- 
malisatrice sur les fonctions hépatiques, surtout sur le foie et la vésicule 
biliaire dont il augmenterait la sécrétion. Il agirait aussi sur les glandes 
surrénales, combattrait efficacement le diabète, l'hypertension, l’artério- 
sclérose, la colite chronique, sans oublier l’arthrite et la tuberculose. 


Il est bien certain que tous les microorganismes étudiés ne possèdent 
pas toutes ces propriétés simultanément. 

Le Professeur STEINEGGER, de Berne, a étudié surtout l associa- 
tion Saccharomycodes Ludwigii / Bacterium xylinum. Il retient trois 
actions pharmacologiques probables, l’une sur la digestion, une autre 
sur l’artériosclérose, une troisième, plus problématique, sur le diabète. 

L'action sur la digestion reste plutôt banale. Le breuvage augmente 
l'acidité et modifie la faune intestinale. Mais peut-être pourrait-on 
aller plus loin, et envisager une action plus spécifique en faisant appel 
à certaines théories enzymatiques. 

Le problème de l’artériosclérose est encore, à l’heure actuelle, un 
problème complexe, mettant en jeu de très nombreux facteurs. Si di- 
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vers microorganismes sont capables d’améliorer l’&tat de certains ma- 
lades, on n’a pas encore pu se mettre d’accord sur leur action spéci- 
fique. Mais la question est d’importance et retiendra certainement les 
chercheurs. 

Pour ce qui est du diabète, on avait songé à une action de l’acide 
gluconique, mais les expériences utilisant le champignon du thé comme 
antidiabétique n’ont, jusqu’à ce jour, donné aucun résultat positif. 

Les champignons du groupe d’Aspergillus flavus-oryzae présen- 
teraient plutôt une activité antibiotique et éventuellement enzymatique. 
Les études de médecine expérimentale faites par N.-P. Buu-Hor et A. 
RAKOTO-RATSIMAMANGA montrent que le principal agent actif est, dans 
ce cas, l’acide kojique. Cette substance aurait comme propriétés d’aug- 
menter la sécrétion biliaire, et surtout de protéger la vitamine C surré- 
nalienne, dans la phase réversible du scorbut. 


Inconvénients de ce champignon. Sans étre dangereux, 
l’usage du thé fermenté peut être contre-indiqué pour des personnes 
déja sujettes 4 des acidités d’estomac. Les médecins, dont les patients 
consomment de ce breuvage, ont aussi constaté que des doses massives 
de boisson bien préparée, ou bien des doses normales de liquide trop 
fermenté (parce-que pas assez réguliérement remplacé par du thé 
frais) peuvent provoquer une modification rapide et excessive de la 
faune intestinale. Ce sont là des inconvénients mineurs. 

Plus grave est le danger qui consiste à avoir en culture un champi- 
gnon en mauvais état, dont la décomposition, plus ou moins avancée, 
produit dans le liquide des substances toxiques. 

Des microorganismes indésirables peuvent aussi se greffer sur la 
souche de base, si celle-ci est mal protégée, ou a été conservée dans 
des conditions défavorables. Toutes sortes de bactéries, et des moisis- 
sures du genre Penicillium ou Mucor surtout, se développent alors, 
bénéficiant de la solution sucrée, et y produisant des transformations 
chimiques imprévisibles. 

De toute maniére, méme avec une souche impeccablement cultivée 
sur un milieu adéquat, le gros ennui est, à l’heure actuelle, de ne pas 
savoir exactement 4 quel microorganisme on a affaire. La détermi- 
nation n’est pas simple, exigeant des repiquages sur d’autres milieux 
et une étude microscopique approfondie. De ce fait, on ignore tota- 
lement, dans la plupart des cas, les produits obtenus dans le bouillon 
donc les propriétés thérapeutiques de ce dernier. 

Pourtant la plupart des auteurs s’accordent à dire que, dans de bon- 
nes conditions de culture, le champignon du thé est totalement inoffen- 
sif. La boisson rafraichissante obtenue, consommée avec modération, 
ne fait pas de mal ... surtout si le sujet croit à ses effets bienfaisants! 
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Un rien de suggestion aidant, le champignon du thé peut aider a vivre, 
à redonner confiance aux malades, à voir l’avenir sous un jour plus 
optimiste, en attendant qu’une equipe de chimistes et de pharmaciens 
aient réussi 4 condenser en pilules les principes actifs du champignon- 
miracle. 


BIBLIOGRAPHIE 


Bulletin romand de Mycologie: G. Prop’Hom, déc. 1955 et H. TH. STRU- 
BIN, fév. 1956. 

Buu-Hot, N.-P. & RAKOTO-RATSIMAMANGA, A.: Médecine expérimentale. 
C. R. Acad. Sci. 236/1953 (19 janvier). 

CHAMPIONNAT, M.: Bull. Soc. Hist. Nat. Maroc 1952, p. 3 et 9. 

Davupuin, Cus.: Reméde à la mode, élixir de longue vie. Tribune de 
Lausanne, 8 février 1955. 

Epoca, sept.-oct. 1954. 

Fiicx, V. & STEINEGGER, E.: Eine neue Hefekomponente des Teepilzes. 
Sci. Pharm. 25/1957, p. 48—44. 

Linpau, G.: Ber. d. Deutsch. Bot. Ges. 31/1913, p. 248—249. 

Moreau, F.: Les champignons I. p. 199. 

Revue de la Coopé. pharm. frangaise 472/1957, V-VI, p. 14. 

Rogues, H.: Presse médicale 63/1953, p. 29 et 621. 

STEIGER, K.-E. & STEINEGGER, E.: Uber den Teepilz. Pharm. Acta Helv. 
32/1957, p. 133-154. 

THoM & Raper: A manual of the Aspergilli, 1945, p. 259. 


ON PIT-CONNECTIONS IN BANGIOPHYCIDAE 
by Kunc-Cuu FAN, Berkeley, Calif.*) 
With one figure. 


One of the important characters for distinguishing the two subclasses 
of the red algae, the Bangiophycidae and the Florideophycidae, is the 
absence of a pit-connection between daughter cells in the former and 
its presence in the latter’,”,®,*,°, However, recently while examining two 
species of Compsopogon (which is currently placed in the Bangio- 
phycidae), the writer was led to question the validity of this character. 

Compsopogon is a fresh-water red alga which is widely distributed 
in the warmer parts of the world. It has been assigned to the Bangio- 
phycidae by all phycologists except West and Frirscu® who placed it 
in the Nemalionales (Florideophycidae). Frirscx', however, later, pri- 
marily owing to the absence of pit-connections, placed this genus in the 
Bangiophycidae, without assigning it to a specific family. 


Pit-connections between 
sister cells of a uni- 
seriate branch of 
Compsopogon sp., 

x 1500. 


*) Department of Botany, University of California. 


806 Nova Hedwigia I, 8 + 4. Fan 


Although many workers (MOoNTAGNE’, THAXTER*, ARNOLDI’, OKA- 
muRA!, Brünn and Biswas 1,12, Skuja!?,1*, Frırsch!, FLINT, KRISHNA- 
MURTHY!®, Jones'’, and BortLor"?) have studied Compsopogon none 
of them appears to have observed that pit-connections actually exist 
in this genus. The methods of reproduction of Compsopogon have been 
reviewed by Drew'’. Macroaplanospores (monospores) are formed in 
differentiated sporangia similiar to those of Erythrotrichia. In addition, 
the plant, according to THAxTER and BRüxL and Biswas", '*, also forms 
microaplanospores but their function and the details of their formation 
are not well known. FuINT® has reported the occurence of sexual re- 
productive organs and tetrasporangia, but his observations require con- 
firmation. 


The writer has studied liquid-preserved material of two species of 
Compsopogon and has observed that pit-connections definitely are 
present in this genus. The material was stained in a 3°/o aqueous solu- 
tion of aniline blue and the stain was fixed in very dilute hydrochloric 
acid as described by PArenruss”. The pit-connections between cells can 
be seen both in the young uniseriate branches (fig. 1) and in the corti- 
cated thallus. Only primary pit-connections appear to be formed. 


Attention is also drawn to the genus Rhodochaete. Rhodochaete was 
reported by SCHMITZ?” as possessing pit-connections between the cells. 
The formation of the monospores of this genus, however, is similiar 
to that of Erythrotrichia. Although Kytin® assigned Rhodochaete to the 
Bangiophycidae, he pointed out that its systematic position was un- 
certain. 


If we follow the current system of classification, Compsopogon and 
Rhodochaete could be transferred to the subclass Florideophycidae due 
to the presence of pit-connections. However, if we do this, complications 
arise with respect to the classification of Porphyra, one of the typical 
genera of Bangiophycidae, which although lacking pit-connections in the 
Porphyra-stage, definitely possesses them between cells in the Con- 
chocelis-stage (ROSENVINGE”, DREW?, TsEnG and CHanc™! and KRISHNA- 
MURTHY”). It is quite probable that pit-connections are also present in 
the Conchocelis-stage of Bangia although no worker has specifically 
mentioned them. In fact, before Conchocelis was shown to be a stage in 
the life history of Porphyra and Bangia, it was assigned to the Florideo- 
phycidae by RosenvincEe”, Kyum? and TayLor*. Tsenc and CHANG?? 
have pointed out that phycologists should take a more elastic view on 
the systematic importance of the presence or absence of pit-connections 
between cells of red algae. The discovery of pit-connections in Comp- 
sopogon now gives further evidence that pit-connections can no longer 
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be used as a clear-cut criterion for the separation of the two subclasses 
of the red algae. 

The present work was carried out under the direction of Dr. G. F. 
Parenruss. Miss J. D. Wien, Arizona State University, and Dr. G. S. 
VENKATARAMAN, Indian Agricultural Research Institute, India, kindly 
furnishing the liquid preserved material of Compsopogon coeruleus 
(Balb.) Mont. and Compsopogon sp. respectively. Thanks also are due 
to Miss F. Cuisaxi and Miss R. Horner for their kind help. 
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Betrachtungen über den Feinbau der Diatomeen. 


von E. RocALL, Hamburg. 


HOFMANN, ENDELL und Wri (1) haben ausgedehnte röntgenogra- 
phische Untersuchungen an rohen Kieselgurmassen vorgenommen und 
dabei die Interferenzen des Christobalits festgestellt. 

Zu einem ähnlichen Resultat gelangten WassıLJEw und WESELOWSKI 
(2). Sie fanden, daß die Kieselsäure der geprüften Kieselgurproben 
(Diatomite) sowie die der durchstrahlten Opale z. T. ebenfalls die Inter- 
ferenzen des Christobalits-zeigten; sie bemerkten jedoch, daß manche 
dieser Proben einen so hohen Dispersitätsgrad besitzen, daß es 
nicht möglich war, irgendeine Modifikation der Kieselsäure nachzu- 
weisen. Ein zementierter Pellit ergab sogar die Struktur des Quarzes. 

Vergleichsweise durchstrahlten diese Forscher frischgefällte Kiesel- 
säure, stellten dabei jedoch nur einige verwaschene Ringschatten fest. 
Als sie diese Fällungen ohne Flußmittel auf 1000 Grad erhitzten, er- 
hielten sie anfangs stets Christobalit, obwohl dieser unter 1470 Grad 
nicht beständig ist. Bei länger andauernder Erhitzung entstand der 
Tridymit. Ein solches Verhalten frisch gefällter Kieselsäure ist als 
eine ungünstige Konstellation für eine Kristallisation anzusehen. Aus 
diesem Grunde ergab auch ein Glasfluß von gefällter Kieselsäure keine 
Interferenzen. Dwyer F. P. und MELLER D. P. (8) gelang es wieder- 
holt, Kieselsäurefällungen in Gegenwart des Flußmittels Natrium- 
wolframat in Tridymit zu überführen. Levin und Orr (4) unterwarfen 
Opale verschiedener Herkunft sowie Kieselgele und natürliche Kiesel- 
gläser einer Röntgendurchstrahlung und fanden, daß einige dieser Sub- 
stanzen schwache Interferenzerscheinungen zeigten, die dem Hoch- 
christobalit zuzuschreiben waren, einige andere wiederum wiesen keine 
solchen Interferenzen auf bzw. ergaben nur wenige diffuse schwache 
Ringschatten, die keinen kristallinen Molekülgruppen zugeordnet 
werden konnten. Ebenso ergaben künstliche Gläser keine Diffraktions- 
schatten. Am Schluß ihrer Arbeit behaupteten sie: „Undoubtedly the 
crystals contained in opals are also inbeded in an amorphous material.“ 
Wenige schwache Ringschatten beobachtete WARREN B. E. (5) an na- 
türlichen Kieselgläsern und sprach dabei von einem nichtkristallinen 
Netzwerk. 
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In neuerer Zeit haben die Amerikaner Mc CARTENEY, HALL und 
Horer (6) bei verschiedenen rohen und bearbeiteten Kieselguren eben- 
falls Röntgeninterferenzen beobachtet. Die einzelnen Proben unter- 
warfen sie einer chemischen Analyse und stellten dabei beträchtliche 
Mengen kristalliner Verunreinigungen wie Quarz und Ton fest. Sie 
konnten schwach auftretende Linien bei einer industriellen Gur „Filter 
Cel“ nach Extraktionen mit Säuren wieder zum Verschwinden bringen. 
Außer den Linien des Quarzes fanden sie bei anderen Industrieguren 
die Linien des Christobalits sowie verschiedene andere undefinierbare 
Linien. Diese Forscher vertreten daher die Ansicht, daß alle diese fest- 
gestellten Interferenzerscheinungen auf Verunreinigungen und auf den 
Röstprozeß zurückzuführen sind, und sagen: „Crystallographically na- 
tural Kieselgur normally consists of hydrous amorphous silica.“ 


Unterzieht man diese Ergebnisse, insbesondere auch die der sorg- 
fältigen Arbeiten von HorMann, ENDELL und Wu, die ausdrücklich 
von Aufnahmen roher Kieselgurproben sprechen, einer kritischen Be- 
trachtung, so kommt man zu dem Schluß, daß die erhaltenen Resultate 
keineswegs einheitlich sind, daß man jedenfalls aus Interferenzaufnah- 
men roher Kieselgurproben keinerlei Schlüsse auf die Anordnungs- 
verhältnisse der Massenteilchen in der Kieselmembran von Diatomeen 
ziehen kann. Die außerordentlich differenten Ergebnisse in all diesen 
Untersuchungen sind durch die Verwendung von uneinheitlichen Ana- 
lysenmaterial hervorgerufen worden. Man braucht nur die Bildungs- 
weise einer Kieselalgenablagerung in nähere Betrachtung zu ziehen, 
um zu erfahren, daß die abgestorbenen Kieselalgen stets in Gesellschaft 
mit den schwebenden tonigen Bestandteilen des jeweiligen Gewässers 
sowie den durch Winde herangetragenen und auf die Gewässer abge- 
lagerten mineralischen Staubteilchen absinken und so die Lager bil- 
den. Weitere Faktoren für die Uneinheitlichkeit dieser Ablagerungen 
bilden der Boden sowie die Ufer dieser Gewässer selbst. All diese 
akzessorischen Ablagerungsbestandteile geben die verschiedensten In- 
terferenzen. 


Um zu reinem Analysenmaterial zu gelangen, ist es erforderlich, die 
zu analysierende Gur so lange zu schlämmen und zu sieben, bis die 
dabei anfallenden größeren Diatomeen oder deren Bruchstücke mikro- 
skopisch eine beachtliche Sauberkeit aufweisen. Die sichtlich sauber- 
sten Teile werden einzeln eliminiert und diese dann einer Durchstrah- 
lung unterworfen. 

Einfacher lassen sich rezente Diatomeen für eine Analyse vorberei- 
ten. Es gibt oftmals Planktonfänge, die nur aus einer Art von großen 
Diatomeen bestehen, wobei die tierischen Plankter verschwindend ge- 
ring sind. Ein solches durch gröbere Netze gewonnenes Diatomeen- 
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plankton läßt sich durch mehrmaliges Aufschwämmen und Sedimentie- 
ren in destilliertem Wasser zu vollkommener Reinheit bringen. Mit 
Hilfe von Sieben vom Wasser befreit, werden die so gewonnenen Kiesel- 
algen leicht gemörsert. Um die dabei freigewordenen protoplasmati- 
schen Bestandteile zu entfernen, wird nochmals in Wasser suspendiert, 
geschüttelt und gesiebt. Durch vielmaliges Wiederholen dieser Pro- 
zedur kommt man zu reinen Schalenbruchstücken, die sich für die 
Durchstrahlung gut eignen. 

Auf diese Weise vorbereitetes Material wurde in meiner Arbeit (7) 
„Über den Feinbau der Kieselmembran der Diatomeen“ verwandt. 

Mit Hilfe von Röntgeninterferenzaufnahmen nach dem DEBYE-SCHER- 
RER-Verfahren konnte eindeutig nachgewiesen werden, daß die Kiesel- 
substanz von Schalen rezenter Diatomeen keine Interferenzerscheinun- 
gen gibt. 

Schalen fossiler Diatomeen, einer miozänen Ablagerung von Oran, 
substanz von Schalen rezenter Diatomeen keine Interfrenzerscheinun- 
Ringschatten, wie solche für Opale charakteristisch sind und auf eine 
beginnende Orientierung der Atome hinweisen, jedoch noch dem kol- 
loiden Zustand angehören. Eine solche Kongruenz der Schatten dieser 
zwei verwandten Stoffe dürfte durchaus verständlich erscheinen, wenn 
man an eine Alterung der Kieselsäure denkt. 


Die Feststellung, daß man es mit reiner Kieselsäure zu tun hat, 
wurde erbracht, indem dasselbe Material in einem Flußmittel (Natrium- 
wolframat) 24 Stunden lang auf 1400° erhitzt und nach Auswaschen 
des Natriumwolframates wiederum durchstrahlt wurde. Die entstan- 
denen Interferenzringe erwiesen sich als dem Tridymit zugehörig.*). 


Wenn Karner, FR. (8) in seinem vor kurzem erschienenen Buch 
„Kieselgur“ schreibt: „Während früher allgemein angenommen wurde, 
daß die den Hauptbestandteil der Kieselgur bildende Kieselsäure in 
amorpher Form vorliegt, haben HormMann, ENDELL und WıLMm festge- 
stellt, daß die Kieselsäure in kristalliner Form vorhanden ist und als 
hauptsächlichster Bestandteil Hochchristobalit enthält“, so liegt hier 
eine unzutreffende Interpretation der von ihm zitierten Arbeit vor. 
Denn man darf die gefundenen Interferenzen nicht auf die Kieselsäure, 
den Hauptbestandteil der Gur, beziehen, wenn die Autoren ausdrück- 
lich betonen, rohe Kieselgur für ihre Analysen verwandt zu haben, da 
bekanntlich schon sehr geringe Beimengungen von kristallinen Stof- 
fen (etwa 0,1%) zu kolloiden Substanzen bei genügend langer Durch- 


* Die Beständigkeit der SiOz-Minerale ist temperatur- und druckbedingt. 
Die Spezies sind bei Atmosphärendruck an folgende Temperaturbereiche ge- 
bunden: ß-Quarz und Chalzedon zwischen 230-575° C., a-Quarz 575-870° C., 
a-Tridymit 870-1470° C., a-Christobalit 1470-1713° C. 
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strahlung Interferenzen geben. Desgleichen haben obengenannte Auto- 
ren auch nicht in allen Proben Beugungserscheinungen nachweisen 
können. Letzteres betonen auch WasıLJEw und WESELowskI in ihren 
Arbeiten und sagen, daß manche der Proben einen so hohen Dispersi- 
tätsgrad besitzen, daß es gar nicht möglich war, irgendeine Modifi- 
kation der Kieselsäure nachzuweisen. Es ist dabei zu bedenken, daß 
für DEBYE-SCHERRER-Aufnahmen nur Materialmengen von einigen Milli- 
grammen erforderlich sind, und damit ist anzunehmen, daß zwischen- 
durch sehr reines, von Verunreinigungen freies Kieselgurmaterial vor- 
gelegen hat. 

Ramponr, P. (9) gibt in der neuesten Ausgabe seines Lehrbuches der 
Mineralogie an, daß Kieselskelette von Pflanzen und Tieren, ebenso 
Kieselerde aus Opalsubstanz aufgebaut sind, wobei Opalsubstanz als 
amorphes Kieselhydrogel mit wechselnden Mengen (1—21°/0) Wasser 
bezeichnet wird. Durch diese zusätzliche Bezeichnung gewinnt erst die 
Definition von Rampour ihre Eindeutigkeit. 

Eine Anzahl elektronenoptischer Untersuchungen, letzthin von 
HELMCKE und KRIEGER (10) an Diatomeenschalen vorgenommen, brin- 
gen überaus interessante Ergebnisse, jedoch erwartungsgemäß morpho- 
logischer Art. Die Angabe der Autoren, daß die Schalen aus Silizium 
und Siliziummasse bestehen, ist in späteren Arbeiten von HELMCKE (11) 
präzisiert und berichtigt worden, so daß nunmehr von Kieselsäure- 
gelen gesprochen wird. 

Betrachtet man zusammenfassend diese Untersuchungsergebnisse, 
so findet man eindeutig, daß sauber präparierte Kieselpanzer röntgeno- 
graphisch keine Interferenzen geben, daß also die Kieselsäure in amor- 
pher Form vorliegt und eine subkolloidale Struktur aufweist. Genügend 
gealterte Schalen und solche, die geologischen Prozessen unterworfen 
waren, weisen eine gewisse Verknüpfung der Grundelemente der Kiesel- 
säure auf; diese Verbände sind jedoch noch sehr klein und ihnen ist 
daher ebenfalls eine subkolloidale Struktur zuzuschreiben. Diese Be- 
trachtung zeigt, daß Ergebnisse röntgenographischer Kristallstruktur- 
bestimmungen an Kieselguren nicht auf Diatomeenschalen bezogen 
werden dürfen. 
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Bryogeographie von Ungarn*) 
Von A. Boros, Budapest. 


Die kalkmeidenden Buchenwälder erscheinen im Bükk- und Sätor- 
Gebirge in einer Form, in der auch die Heidelbeere vorkommt. Im 
Bükk-Gebirge wachsen diese Wälder an im Kalkgebirge auftauchenden 
Porfiritflecken und anderen kalkfreien Gesteinen; durch Vaccinium 
myrtillus und eine reiche Moosschicht aus acidophilen Lebermoosen 
werden diese oberflächliche Flecken getreulich angezeigt. Im Bakony 
kommen nur verarmte kalkmeidende Buchenwälder vor und nur im 
westlichen Teile desselben, so bei Ugod, wo die Auslaugung durch die 
Klimatätigkeit eine gesteigerte ist, auf ausgelaugten Lößboden; hier 
fehlt aber die Heidelbeere. 

Im Börzsöny gibt es nur sehr wenige typische kalkmeidende Buchen- 
wälder. Auf der Nordseite des Pogänyvär, wo einzig im Börzsöny Vac- 
cinium myrtillus massenhaft gedeiht, ist die Moosschicht sehr arm, nur 
Pogonatum aloides, P. nanum, Diphyscium sessile sind die charakte- 
ristischen Moose der kalkmeidenden Wälder. Das andere Vorkommen 
der Heidelbeere zwischen den Felsen des Sasfeszek zeichnet sich durch 
eine reiche acidophile Felsenmoosschicht aus. 

In den Visegrader Bergen kommt der kalkmeidende Wald (Luzulo- 
Fagetum) nur ohne Heidelbeere vor, und nur ein kleiner Fleck hat eine 
reiche Moosschicht. Diese Moosschicht befindet sich an den sogenannten 
Szerkövek-Felsen des Dobogököberges. Einzelne ihrer Elemente, wie 
Diplophyllum albicans, sind außerhalb der Fichtengebiete sehr selten. 
Kalkmeidende Buchenwälder, die aber außer Luzula albida kaum eine 
charakteristische Krautvegetation besitzen, kommen nördlich von Dobo- 
gökö und Keserüs auf mehreren Stellen (über Rämszakadek) vor, ihre 
Moosschicht ist aber sehr ärmlich, auf manchen Stellen fehlt sie voll- 
ständig. Am Keserüs findet sich doch ein Fleck mit Leucobryum. 

Die Moosschicht kalkmeidender Wälder taucht auch in kalkfreund- 
lichen Wäldern, wenn auch in ganz kleinen Fragmenten, in sehr ver- 
armtem Zustand auf. Es wird von diesen bei den Eichenwäldern die 
Rede sein. 


*) Fortgesetzt aus Bd. I, Heft 2. 
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QUERCETO-FAGETEA. 


Quercetalia pubescentis-sessiliflorae. Xerotherme Eichen 
w alder. 


Die Moosschichten der Eichenwälder sind beträchtlich ärmer, da die 
kalkmeidenden Eichenwälder von coenologischen Standpunkte aus zu 
den kalkmeidenden Waldern gehôren und so hier nicht in Betracht 
kommen. Besonders moosarm sind die trockenen Eichenwälder (Quer- 
cion pubescentis-sessiliflorae), etwas reicher sind die Karstwälder (Or- 
neto-Ostryon), am meisten charakteristisch ist die Moosgesellschaft der 
gemischten Karstwälder (Fageto-Ornetum oder der Buchenwald mit 
Carex alba). 

In den trockenen Eichenwäldern bildet sich eine sehr schüttere 
Moosschicht aus und sie besteht meistens aus sehr widerstandsfähigen, 
meistens assoziationsindifferenten Arten. Außer Hypnum cupressiforme, 
Anomodon viticulosus, A. attenuatus, Amblystegium serpens, Brachy- 
thecium salebrosum, B. velutinum, Catharinaea undulata und ähnlich 
gearteten Moosen, finden wir keine interessanteren Arten. Außerordent- 
lich arm sind die Eichenwälder an Lebermoosen. Außer der rinden- 
bewohnenden Radula complanata, Frullania dilatata, Madotheca platy- 
phylla ist das bodenbewohnende Lophocolea minor häufig; Barbilopho- 
zia barbata, Plagiochila asplenioides sind schon seltener, besonders 
selten ist Lophocolea heterophylla; in der Tiefebene kommen die letz- 
teron in Eichenwäldern gar nicht vor. 


Die Eichenwälder haben keine eigenen Charakterarten und ihre 
Moose kommen auch in anderen Waldtypen vor. 


In den Zerreichenwäldern (Quercetum cerris) erscheinen einige aci- 
dophile Arten, wie Polytrichum juniperinum, die meisten Moosarten 
sind aber fast assoziationsindifferente Xerophytone. 


In den Eichenwäldern finden sich immer ausgelaugte kleine Flecken, 
am Fuße alter Bäume, die an einem Abhang stehen, an Stellen, wo das 
Regenwasser absickert, da erscheinen auch manche acidophile Moose. 
Besonders Dicranella heteromalla, Dicranum scoparium, Cephaloziella- 
und Plagiothecium-Arten, Lophocolea heterophylla kennzeichnen diese 
Stellen. In den Wäldern, die auf Kalkstein-Unterlage stehen, an un- 
ausgelaugten Plätzen fehlen sogar diese gewöhnlichen Moose; beson- 
ders in trockenen Eichenwäldern. 


In den basiphilen Eichenwäldern bildet sich das Synusium dieser 
acidophilen Moose nur durch Einwirkung des absickernden Regenwas- 
sers und so entstehen kleine Flecken, als Enclaven, die Initialstadien 
der Moosschicht acidophiler Wälder in einer verarmten Form. 
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Die Moosschicht des Karstgebüschwaldes (Querceto-Cotinetum) be- 
steht aus sehr anpassungsfähigen Xerophyten. Ihre herrschende Art ist 
an Rinden sowohl als auch an Felsen Camptothecium sericeum; in Be- 
gleitung von Massen des Leucodon sciuroides und Anomodon viticulo- 
sus, die Elemente des Festucetums auf offenen Platzen. 


Viel reicher ist die Moosschicht des gemischten Karstwaldes (Fageto- 
Ornetum, des Buchenwaldes mit Carex alba), welcher sich an Festuco- 
Brometum erecti (Seslerietum budensis, S. hungaricae) grenzt; ihre 
Moosschicht ist auf auftauchenden Felsen fast gleich. Ihre dominante 
Art ist Ctenidium molluscum, außerdem Neckera crispa, N. complanata, 
N. besseri, Leskea catenulata, Fissidens cristatus, Charakterarten sind 
bei uns Scapania aspera, S. calcicola, seltener S. aequiloba, Myurella 
julacea, Distichum montanum, also kommen unter ihnen auch kenn- 
zeichnende dealpine Reliktenarten vor. 


Im Steppengebüsch Prunion spinosae leben außer Camptothecium 
lutescens und Thuidium abietinum kaum andere Moose (selten noch 
Rhynchostegium megapolitanum); auch diese sind Arten des Festu- 
cetums. 

Die Moosschicht der Eichenwälder wird in der Tiefebene außer- 
ordentlich arm und es leben dort kaum einige assoziationsindifferente 
und widerstandsfähige Arten. Hier sind selbst Polytrichum juniperinum 
und Catharinaea undulata selten und erscheinen nur auf Sandboden. 


Fagetalia. Buchen- und Mischwälder. 


In Wäldern der Fagetalia-Ordnung spielen die Moose eine wichtige 
Rolle. Unter den Laubmischwäldern (Fraxino-Carpinion) haben sowohl 
die Eichen-Hainbuchenwälder (Querceto-Carpinetum) als auch die Lin- 
den-Eschen-Felsenwälder (Tilio-Fraxinetum) und nicht weniger auch 
die verschiedenen Typen der eigentlichen Buchenwälder (Fagion silva- 
ticae) eine charakteristische Moosschicht; aber unter den einheimischen 
Assoziationen haben die Schluchtwälder (Acerion, Acereto-Fraxinetum) 
die reichsten Moosschichten. 

Im Gegensatz zu den Eichenwäldern enthält der Boden der Buchen- 
wälder viel mehr Feuchtigkeit und Humus und durch ihr Mitwirken 
entsteht eine viel reichere Moosschicht; viel häufiger sind die ausge- 
laugten Stellen, und somit auch Plagiothecien. Dem Fagetum nudum 
fehlt auch die Moosschicht fast vollständig. 

Die Moosschichten der Eichen-Hainbuchenwälder (Querceto-Carpi- 
netum) und der eigentlichen Buchenwälder (Eu-Fagion) sind einander 
sehr ähnlich. Bezeichnend ist die Häufigkeit und der Artenreichtum 
der Plagiothecien. Während man in den Eichenwäldern außer Plagio- 
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thecium roeseanum selbst auf den ausgelaugten Stellen sehr selten eine 
andere Art findet, sind in den Buchenwäldern besonders Plagiothecium 
denticulatum, P. curvifolium, weiter P. laetum, P. succulentum und 
P. neglectum viel verbreiteter. Stiindige Mitglieder im Gegensatz zu 
den Eichenwäldern sind Isothecium viviparum, Pterigynandrum fili- 
forme, Leskea nervosa, öfters auch Homalia trichomanoides. In den 
Eichenwäldern finden wir nur Catharinaea undulata, in den Buchen- 
wäldern dagegen kommt auf manchen Stellen auch C. haussknechtii vor. 

Die Moosschicht der Buchenwälder (Eu-Fagion) ohne Felsen ist ärm- 
lich. Auch die Rinde der Buchenstämme ist wenig bewachsen. Be- 
zeichnend für die Rindenschicht der Buchenwälder sind Pterigynan- 
drum filiforme, Isothecium viviparum, Neckera pennata, Ulota ulo- 
phylla, Orthotrichum lyellii. 

Die Moosschicht der Walder der Fagetalia-Reihe ist reich, wenn 
im Walde Felsen stehen. Die sich hier ausbildende Moosschicht ist die 
ärmlichere Variante der Schluchtwälder (Acerion). Je grôBer aber und 
steiler die Felsen und je nördlicher ihre Lage, desto eher leiten sie in 
die Schluchtwälder über. Doch kommt die reich entwickelte Moos- 
schicht der Schluchtwälder, besonders ihr Silikattyp, auch völlig in 
Buchenwäldern eingeschlossen vor, wo nur die Moosschicht die gleiche 
ist, die charakteristischen Bäume (Fraxinus excelsior, Acer pseudopla- 
tanus) und die krautartigen Pflanzen der Schluchtwälder (z. B. Lunaria 
rediviva) aber fast vollständig fehlen, höchstens sind einige Farne vor- 
handen. 


Ein kleiner Teil der Moose der Fagetalia steigt in den Eichen-Hain- 
buchenwäldern auch in die Tiefebene herab, so im nördlichen Teil der 
Tiefebene und im Nyirseg. In den Eichen-Hainbuchenwäldern der 
Tiefebene kommen Homalia trichomanoides, Scleropodium purum, Cli- 
macium dendroides vor, in den Rindenschichten sind Neckera pennata, 
seltener N. complanata und N. besseri, Ulota ulophylla, Orthotrichum 
lyellii bemerkenswert. 

Der Schluchtwald (Acereto-Fraxinetum, Phyllitidi-Aceretum, Fage- 
tum Lunarietosum) ist diejenige Pflanzenassoziation, die bei uns neben 
den kalkmeidenden Wäldern die reichste Moosschicht besitzt. Der 
Schluchtwald hat sich zwischen Felsen ausgebildet, seine Rasenschicht 
ist spärlich, auf den Felsen herrschen die Moose. Der Schluchtwald ist 
eine Mikroklimaassoziation, die sich bei uns nur in Felsschluchten, in 
steilen, felsigen nördlichen Lagen ausbildet. Sein kühles, feuchtes, 
schattiges Mikroklima ist eine der wichtigsten Erhalter nördlicher und 
alpiner Relikten. In den Schluchtwäldern hat sich oft auf großen Flä- 
chen nur die Moosschicht entwickelt. Diese Moosschicht kann sich 
ohne die besonderen Lebensverhältnisse des Schluchtwaldes nicht aus- 
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bilden, zieht sich aber auch in solche Felsnischen, Felsritzen, Höhlen 
zurück, wo die Baumschicht, der Wald schon fehlt. Mehrere Arten 
dieses Synusiums (Amblystegium sprucei, Rhynchostegiella algiriana, 
Leptodon smithii, Isopterigium pulchellum, Orthothecium intricatum, 
Timmia bavarica) leben bei uns hauptsächlich — einige ausschließ- 
lich — in Felsnischen, in Höhlen. 


Der Boden der meisten unserer Schluchtwälder ist basisch, kalkig. 
Selbst die Moosschicht der Schluchtwälder in den Andesitgebirgen 
setzt sich nicht immer aus acidophilen Moosen zusammen. Die massen- 
haft vorkommenden Moose in Schluchtwäldern mit Kalkgestein sind: 
Camptothecium philippeanum, Anomodon viticulosus, Ctenidium mol- 
luscum, Neckera crispa, N. complanata, N. besseri, Cirriphyllum crassi- 
nervium, C. vaucheri, Rhodobryum roseum, Isothecium filescens etc. 
Im Gebiete der Andesit- und Basaltgebirge vermindern sich ihre Mas- 
sen, doch fehlen sie nie ganz. Am seltensten unter ihnen sind Cirriphyl- 
lum vaucheri und Isothecium filescens und diese haben auf Andesit und 
Basaltgestein nur einige wenige Fundorte. Auf Andesit und noch mehr 
auf vollständig kalkfreiem Porfirit erscheinen acidophile Moose: Le- 
jeunea cavifolia, Bartramia-Arten, Grimmia harmanii, G. trichophylla, 
Cynodontium polycarpum, Rhabdoweisia striata, besonders aber die 
Massen von Amphidium mougeotii, wie auch eine weitere reiche Reihe 
acidophiler Arten. Sehr schön ausgebildet finden wir sie im Mätra- 
Gebirge an den nördlich liegenden Andesitfelsen des Saskö, Sombokor 
und Disznökö, im Börzsönygebirge am Magosfa. Im Verein mit B. Zöly- 
omi haben wir diese Assoziation als den Silikat- oder Andesittyp der 
Schluchtwälder benannt. R. So6 nennt diese Coenose gar nicht zutref- 
fend: Parietario-Aceretum. Sie kann mit Parietaria gar nicht charakteri- 
siert werden, bloß mit seiner Moosschicht. Parietaria ist im Kalktyp viel 
verbreiteter, als im Silikattyp. Letztere leitet in die Moosschicht der 
acidophilen Wälder, in erster Reihe in die der Luzulo-Fagetum oder 
Fagetum myrtilletosum über; man kann sie auch als selbständige Asso- 
ziation bewerten. 


Im Bükk-Gebirge kommt auch der Felsenbuchenwald Fagetum ses- 
lerietosum (Seslerieto-Fagetum) vor, seine Moosschicht ist von der 
Moosschicht der Kalkfelsenheide (Seslerietum hungaricae) nicht zu 
unterscheiden. Es erscheinen in ihr Scapania-Arten, Bartramia oederi, 
Metzgeria pubescens, also die Moose des Seslerietum hungaricae. 


Das Tilio-Fraxinetum hat an den auftauchenden schattigen Felsen 
eine reich entwickelte Moosschicht, die aber im Fageto-Ornetum ähn- 
lich entwickelt ist und zu der Moosschicht der Schluchtwälder über- 
leitet. 
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Die Moosschichten aller übrigen, in die Fagetalia-Ordnung gehören- 
den Wälder sind von der Moosschicht der kalkmeidenden Buchenwäl- 
der (Luzulo-Fagetum, Fagetum myrtilletosum), wo acidophile Arten 
erscheinen, ganz verschieden, und so sind viele Moosarten und die 
Moosschicht mit denen der kalkmeidenden Walder gemeinsam. Sie be- 
sitzen keine Charakterarten, die sie von den übrigen acidophilen Wäl- 
dern unterscheiden könnte, so daß wir sie unter den acidophilen Wäl- 
dern besprochen haben. 

Das Abieto-Piceion, die Tannen-Fichtenwälder kommen nur an klei- 
nen Flecken des Noricums vor, und ihre Moosschicht haben sie mit 
denen der acidophilen Wälder gemeinsam. Die Moosschicht der ange- 
pflanzten Piceetum im Bükkgebirge ist denen der natürlichen Piceeten 
stellenweise sehr ähnlich. Charakteristisch ist die Masse des Mnium 
affine und an den morschen Baumstrünken die verhältnismäßig vielen 
acidophilen Lebermoose. 

Über die Moose der angepflanzten Pinus silvestris- und Pinus nigra- 
Bestände war schon bei der Besprechung der acidophilen Wälder die 
Rede. 


ALNETEA GLUTINOSAE. 


Populetalia albae. Auenwälder. 


Die Moosschicht der Auenwälder (Salicion albae) ist auch charakte- 
ristisch; zwischen den Moosschichten der Weidenauen (Saliceto albae- 
fragilis) und den Ulmenauen (Ulmion, Querceto-Ulmetum) ist ein schar- 
fer Unterschied. Das charakteristische Moos der Weidenauen im ganzen 
Lande ist Leskea polycarpa, welches meistens allein die Stämme und 
unteren Äste überzieht. Es verläßt selten diese Coenose und kommt 
sonst nie massenhaft vor. Das höhere Niveau des Überschwemmungs- 
gebietes besetzen die Ulmen-Eschen-Auen (Querceto-Ulmetum, Ul- 
meto-Fraxineto-Roboretum) bei uns meistens ohne Eschen, und oft 
auch ohne Eichen, als eine Ulmen-Konsoziation, oft aber mit Populus 
alba. Nur im Szigetköz, im nördlichen Teil der Tiefebene, sowie süd- 
lich von Baja leben Auenwälder mit Eichen und Eschen. Die Moos- 
schicht dieser ist viel reicher. Leskea polycarpa wird zurückgedrängt, 
es erscheint eher als Xerophyt in der var. exilis. Es breiten sich Mnium 
cuspidatum, Anomodon viticulosus, A. attenuatus, Brachythecium sale- 
brosum, B. rutabulum, B. velutinum, Amblystegium serpens, A. juratz- 
kanum, Hypnum cupressiforme, Eurhynchium swartzii und die an- 
deren sehr gewöhnlichen Waldmoose aus, selteneres Charaktermoos ist 
Homalia trichomanoides. Die Moosschicht ist demnach kaum von der 
der Eichenwälder abweichend; hauptsächlich ist es letztere Art, durch 
die sie sich unterscheidet. 


u 
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Bei uns werden auch die Erlenauen der Gebirge aus Schwarzerlen 
(Alnus glutinosa) gebildet, die Grauerle (Alnus incana) fehlt hier. Eine 
bezeichnende, aber seltene Art der Erlenauen im Gebirge ist Polytri- 
chum gracile, bezeichnend ist weiters die Häufigkeit der Plagiothecium- 
Arten, besonders von P. denticulatum und P. neglectum. — Homalia 
trichomanoides ist hier schon sehr häufig. Vereinzelt taucht auch Ulota 
ulophylla auf. Die Erlenauen sind im Gebirge nur an Bachrändern aus- 
gebildet und so gehören die in den Bachbetten, am Fuße der Erlen- 
bäume lebenden Moose auch zu ihrer Gesellschaft. Charakteristische 
Moose sind hier Conocephalum conicum, Pellia fabbroniana, Chiloscy- 
phus polyanthus, Mnium punctatum, Cratoneurum filicinum, in West- 
ungarn auch Calypogeia-Arten Jungermannia lanceolata. 


Myricarietalia. Flußschotterfluren. 
Epilobion fleischeri. 


Das Myricarietum erscheint in Ungarn so fragmentarisch, daß von 
einer Moosschicht nicht die Rede sein kann. 


Alnetalia glutinosae. Bruchwälder. 


Alnion glutinosae. 


Charakteristisch ist die Moosschicht der Bruchwälder (Alnion gluti- 
nosae), aber sie ist selten von den benachbarten Moorassoziationen und 
den Erlenauen der Gebirge scharf abgegrenzt. Im nördlichen Teil der 
Tiefebene bei Csaroda, im Moore der Mohos-Teiche bei Kelemér, auf 
manchen Stellen am Westrande von Transdanubien (Örseg, Somogy) 
und in einigen weiteren topogenen Erlen-, Weiden- und Birkenmooren 
erscheinen auch die Torfmoose. 

Unter den Torfmoosen kommt Sphagnum palustre in Weiden-, Bir- 
ken- und Erlenmooren vor, es ist aber auch in baumlosen Mooren zu 
Hause. Die heimischen Moorwälder haben unter den Torfmoosen nur 
eine Charakterart, das Sphagnum squarrosum, welche Art bei uns fast 
ausschließlich in Moorwäldern lebt, in den Karpaten erscheint sie aber 
in den Übergangsstadien der Fichten- und Quellenmoore und in den 
Initialstadien der Moorwälder. An einem einzigen Standort im Cserhat- 
gebirge lebt es im Röhricht. 

Zu den Charaktermoosen der Moorwälder gehört bei uns Polytrichum 
gracile, das manchmal in Gesellschaft von Sphagnum lebt, weiters Leu- 
cobryum glaucum, Plagiothecium ruthei, Aulacomnium palustre breitet 
sich auch in die Moorwälder aus. Häufig sind hier Pohlia nutans, Am- 
blystegium riparium, Lophocolea heterophylla, manchmal Dicranum 
montanum. Außer einigen gewöhnlichen Arten (Dicranum scoparium, 
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Brachythecium- und Amblystegium-Arten), die auch in Moorwäldern 
leben, kommen hier nur wenige Moosarten vor. 

Betuletum pubescentis kommt nur in Verbindung mit Weidenmooren 
vor und hier leben viele Sphagneen und Sphagnumbegleiter (Kelemérer 
Mohos, Moore bei Csaroda). Ubrigens kann man die Moosschicht der 
heimischen Weiden-, Birken- und Erlenmoore kaum unterscheiden. Fiir 
die Weidenmoore (Salicetum cinereae) könnte man Calliergon cordi- 
folium, Amblystegium riparium als am meisten charakteristisch be- 
zeichnen, von denen erstere auch in den Initialstadien der Weiden- 
moore erscheint, in der Tiefebene aber nur in ihrem nördlichen Teile. 
In den Weidenmooren des Gebietes zwischen der Donau und der Theiss 
kommen nur Calliergon cuspidatum und Amblystegium riparium vor. 
Da Vorige aber zwischen der Donau und der Theiss schon sehr selten 
sind, sind sie verhältnismäßig doch bezeichnend. 

Die Moosschicht der Erlen-Eschenwälder zwischen Ocsa und Dabas 
ist von denen der Auenwälder wesentlich verschieden. In dem Gebiete 
zwischen der Donau und der Theiss kommen nur hier Plagiothecium 
ruthei und P. neglectum vor; bezeichnend sind hier Lophocolea hetero- 
phylla, Dolichotheca silesiaca, Polytrichum attenuatum, weiters Brachy- 
thecium mildeanum, Eurhynchium speciosum, die in der Tiefebene sehr 
selten sind und in anderen Coenosen fast fehlen. 

In Transdanubien, im Belsösomogy ist die Moosschicht von Cariceto 
elongatae-Alnetum schon viel reicher. Es kommen hier Leucobryum 
glaucum, selbst Sphagnum palustre vor. Ihre merkwiirdigsten Arten, 
beide nur von einem einzigen Fundorte, sind Campylopus pyriformis 
bei Daräny und Sphagnum robustum im Csatärt6. Bei Szöce im Orség 
kommen S. subsecundum, S. inundatum, S. platyphyllum, S. fimbria- 
tum, S. acutifolium, S. palustre — nach T. Pécs — in Alneten vor. 


EPILOBIETEA. 
Atropion. Kahlschläge. 
Atropetum belladonnae. Laubwald-Kahlschläge. 


Die Kahlschläge haben keine charakteristische Moosschicht. Die wie- 
derstandsfähigsten Moose des Waldes können hier vorübergehend be- 
stehen, wo aber der Boden durch die Sonnenwärme austrocknet, siedeln 
sich auf kurze Zeit Xerophyte (Barbula-Arten) oder Ubiquisten, wie 
Funaria hygrometrica an. Wo das Atropetum, Epilobietum angustifolii 
sich typisch ausbildet, gibt es überhaupt keine Moose. 

Noch ärmer an Moosen ist das Convolvulion sepium, die "Arr 
Kahlschläge und die Ruderalien, wo dichtwachsende, überwuchernde 
Unkräuter die Moosschicht vollständig unterdrücken. 
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RUDERETO-SECALINETEA. 


Die Ruderalia, Unkrautvegetation, die verschiedene Unkrautassozia- 
tionen, bebaute Böden, Schuttböden sind meistens arm an Moosarten. 
An bebauten Böden können nur die kurzlebigen, ephemeren Moose sich 
entwickeln und so erscheinen hier nur die Ubiquisten und die Jugend- 
stadien einiger anderer Moose. Die Unkräuter sind meistens schnell- 
wüchsige, starke Pflanzen, die den Moosen keinen Platz freilassen. In 
einigen Fällen erscheint aber doch inmitten der Unkräuter eine charak- 
teristische Moosschicht. 

In der Unkrautvegetation der Ackerfelder (Secalinetalia), der Hack- 
früchte (Chenopodietalia), der Sümpfe (Bidentetalia), der Ruderalien 
(Onopordetalia) sowohl in den Potentilletalia anserinae gibt es gewöhn- 
lich kaum eine Moosschicht. Die erscheinenden Moospflanzen sind 
meistens Jugendstadien einiger Ubiquisten (Bryum argenteum), nur hie 
und da bleibt für Funaria hygrometrica und Ceratodon purpureus, oft 
auch für Barbula unguiculata und B. fallax noch Platz frei. An feuch- 
teren Orten erscheint noch Physcomitrium pyriforme. In den Stoppel- 
feldern, in den perennierenden Pflanzungen, in den Brachfeldern ent- 
wickelt sich aber eine solche Assoziation, deren Moosschicht auch cha- 
rakteristisch ist. 

Das Scleranthion der kalkarmen, ausgelaugten, saueren Böden bildet 
sich in niederschlagsreicheren Gegenden, am schönsten im Noricum 
und Praenoricum, so im Orség, gleichwie im Gebiete der Sätor-Gebirge, 
in kleinerem Maße in Zala, aus. Im Scleranthion (Aperion) des Örseg 
und der Stoppelfelder im Sätorgebirge, teilweise der Gebiete von Zala, 
noch mehr seiner Kleefelder, kommen Anthoceros-Arten (A. laevis, 
A. punctatus), Riccia ciliata, R. warnstorfü, Fossombronia wondraczeki, 
Cephaloziella rubella vor und in dieser Assoziation tauchte bei Füzer 
im Herbst Pyramidula tetragona in Massen auf, das bei uns anderswo 
für das Synusium von Grimaldia charakteristisch ist. 

T. Pöcs knüpft dieses interessante Synusium an die Alchemilla ar- 
vensis-Matricaria chamomilla Assoziation als Centunculeto-Anthoce- 
retum punctati, welche von Kocu als eine selbständige Assoziation auf- 
gefaßt wird. Diese Coenose bildet sich hauptsächlich in den Furchen, 
Gräben der Ackerfelder mit saurem Boden, aber auch an Stelle der 
abgemähten Getreide, aus. Sie ist aber nicht an das Ackerfeld gebun- 
den, denn sie erscheint auch in austrocknenden Pfützen, auf feuchtem 
Sand, und so wäre es begründeter, sie an das Nanocyperion anzureihen. 

Auf den Stoppelfeldern kalkreicher Gebiete fehlt das Scleranthion, 
beziehungsweise seine Moosschicht vollständig. 

‚Die kalkreichen Stoppelfelder liegen in den trockeneren Landesteilen, 
und hier kann sich eine Moosschicht nur dann ausbilden, wenn die 
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Stoppelfelder sich zu Brachfeldern umwandeln, weiters in den schüt- 
teren Flecken der Luzernen- und Esparsettefeldern. Die im Laufe meh- 
rer Jahre sich entwickelnde Moosschicht ist aber nichts anderes, als 
die Pioniergesellschaft des Festucion und gehôrt nicht mehr zu Seca- 
linetalia. Es bildet sich hier eine charakteristische Moosschicht des 
Löß, in welchem die Masse die Barbula-Arten, Phascum acaulon, Pottia 
lanceolata, Pterigoneurum pusillum, Bryum bicolor bilden, manchmal 
erscheinen auch die viel selteneren Acaulon-Arten, Phascum curvicol- 
lum, Pottia bryoides, Pterigoneurum subsessile. 

Es gibt eine eigentiimliche Abart der Moosschicht der Brachfelder 
auch auf kalkreichem Boden, die sich ausbildet, wenn ein Teil des 
Ackers eine zeitlang überschwemmt wird. Dann erscheint Physcomi- 
trium pyriforme, anderwarts Physcomitrella patens und Riccia cry- 
stallina, manchmal auch andere Riccia-Arten. Diese Assoziation gehört 
auch nicht zu Secalinetalia, sondern entsteht unter den besonderen Ver- 
hältnissen das Initialstadium des Nanocyperion, öfter nur dessen Moos- 
schicht. 


6. Die Gesetzmäßigkeiten der geographischen Verbreitung 
der Moose im Gebiete Ungarns. 


In den Becken der Karpaten ist die Verbreitung der Eichen-, Rot- 
buchen- und der Nadelwälder geeignet zur Abgrenzung pflanzen- 
geographischer Gegenden. Im Westen und Norden Europas dagegen 
ist dies nicht der Fall, da durch die Verbreitung der Laub- und Nadel- 
wälder die Gegenden nicht so charakterisiert werden, wie in den Becken 
der Karpaten. Zwischen den Karpaten und den Alpen, wo keine höheren 
Berge sich erheben, reihen sich, durch klimatische Einflüsse, solche 
Landschaften nebeneinander, die man als Nadelwälder, Rotbuchen- 
und Eichenwälder charakterisieren kann. In den Alpen und den Kar- 
paten sind die Nadelwälder, in den höheren Teilen der Mittelgebirge 
die Rotbuchenwälder, weiter unten die Eichenwälder die herrschenden 
und in einem die Klimax-Assoziationen. Die Tiefebene und ihre Rand- 
gebiete werden dadurch gekennzeichnet, daß dort meistens der Eichen- 
wald, im Mittelgebirge der Buchenwald, in den Alpen und den Kar- 
paten der Nadelwald der höchst entwickelte Waldtyp ist. In den Ge- 
genden, die durch Nadelwälder charakterisiert sind, herrschen die 
acidophilen Moose, die viel Wasser und Luftfeuchtigkeit beanspruchen, . 
dagegen herrschen im größten Teil des Landes weniger acidophile, 
neutrale, basophile, an trockenere Luft, an ein kontinentales Klima an- 
gepaßte, meistens xerotherme, calciphile Arten. Da die Moose am inten- 
sivsten an saueres Substrat reagieren, so ist es vom Standpunkte der 
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geographischen Verbreitung der Moose zweckmäßig, in den Karpaten- 
becken die Landschaften in solche der Nadelwälder und in solche der 
Laubwälder einzuteilen. In den Landschaften der Nadelwälder auch 
auf Kalkgestein, wenn es mit Nadelwald bedeckt ist, ist saueres Substrat 
das herrschende, in den Landschaften der Laubwälder haben die neu- 
trophilen und basiphilen Moose das Übergewicht, saures Substrat ent- 
steht nur auf kalkarmem Gestein. 

Aus moosgeographischem Standpunkte gehört die ganze Fläche Un- 
garns zu den Landschaften der Laubwälder, ausgenommen das Gebiet 
des Sätorgebirges im Nordosten, und die westlichste Ecke des Landes. 
Der zentrale Zug der Karpaten und die Hauptmasse der Alpen dagegen 
gehören zu den Landschaften der Nadelwälder. Die charakteristischen 
Moose der Landschaften der Nadelwälder dringen aus beiden Seiten 
in gewissem Maße und bis zu einer gewissen Grenze in das Gebiet der 
Mittelgebirge ein. 

Der Einfluß der orographischen Gliederung auf die Moosflora un- 
seres Gebietes ist oft verschwommen. Das Mikroklima der topogenen 
Mikroklimawinkel, auch in unteren Lagen, hat ein viel montaneres und 
alpineres Gepräge als das Klima unserer höchsten Bergkuppen. Nur auf 
den Hochebenen und den nördlichen Klippen der Bergkuppen mani- 
festiert sich auffallenderweise der Einfluß der Seehöhe, wo durch die 
Auswirkung der nördlichen Exposition zusammen mit der Höhenlage 
das alpine Mikroklima entsteht, wie es an den nördlichen Klippen des 
Matragebirges (Saskö, Sombokor, Disznökö), im Bükkgebirge (Hollökö) 
und im Börzsönygebirge (Sasfészek) geschieht. 

Im Mittelgebirge haben sich sowohl die Eichenregion, als auch der 
Buchengürtel ausgebildet. Die charakteristische Moosschicht der Bu- 
chenwälder ist aber nicht an den Buchengürtel gebunden, sondern an 
das Lokalklima und Substrat des Buchenwaldes, und so konnte sie sich 
im Buchengürtel, aber auch im lokalklimatischen Buchenwald ent- 
wickeln. 

Die Ansprüche an die ökologischen Faktoren verflechten sich mei- 
stens. Die wärmeliebenden Moose sind in einem auch trockenheitslie- 
bende: die xerothermen Moose; die schattenliebenden beanspruchen 
meistens mehr Feuchtigkeit als die lichtbedürftigen, die Mesophytone. 
In höheren Seehöhen, wo die Luft viel mehr Feuchtigkeit enthält, leben 
Arten, die in unteren Lagen nur im Schatten lebensfähig sind, teil- 
weise auch in der Sonne. In den unteren Lagen dagegen kommen die 
alpinen und borealen Arten nur in nördlicher Lage, an besonderen 
geomorphologischen Plätzen, in Schluchten, in Mooren, fast immer im 
Schatten der Wälder, also in Lagen geschützt gegen die Sonne, vor. 
An solchen besonderen geomorphologischen Plätzen entsteht ein ganz 
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anderes Mikroklima, das dem der alpinen und nördlichen Stellen ähneln 
kann, es entsteht ein ähnliches Phänomen wie die Umkehrung der 
Regionen. 

In der Flora von Ungarn sind besonders jene mikroklimatischen Er- 
scheinungen interessant, die die ökologischen Verhältnisse irgendeines 
Fundortes so umändern, daß sie dem der Landschaften der Nadel- 
wälder ähnlich werden. Diese Plätze haben mehr Luft- und Boden- 
feuchtigkeit, ihr Mikroklima ist kühler, sie sind weniger sonnig, ihr 
Boden ist sauerreagierend. Je mehr das Klima eines Ortes sich dem 
der Nadelwaldklima nähert, desto leichter bildet sich dort — auf Ein- 
wirkung der örtlichen Verhältnisse — ein Mikroklima, welches dem 
der Nadelwaldlandschaften gleicht oder ihm ähnlich ist. 

Diese Feststellung wird durch geographische Tatsachen bestätigt. 
Das ungarische Becken wird durch das Nadelwaldgebiet der Kar- 
pathen, auf der anderen Seite durch das Nadelwaldgebiet der Alpen 
umgürtet. Die beiden Nadelwaldgebiete werden durch das Ungarische 
Mittelgebirge überbrückt. Das nordöstliche Ende des Mittelgebirges, 
der äußere Rand des Sätorgebirges, die Berge über dem Hegyköz sind 
dem Karpathenklima, dem Makroklima ausgesetzt, diese Einwirkung 
vermindert sich übereinstimmend mit der Azidität des Bodens all- 
mählich nach dem Innern des Beckens, gegen die Donau. 

Mit wachsender Entfernung von den Karpathen, vermindert sich 
dadurch auch die Zahl der Mikroklimawinkel. Im Bükkgebirge ist das 
an Nadelwaldlandschaften erinnernde Mikroklima und die Pflanzen- 
welt noch reich vertreten, ärmer sind sie im Mätra- und Börzsöny- 
Gebirge, noch ärmer im Visegräder Gebirge. Am ärmsten an Nadel- 
waldelementen sind die Gerecse- und Vértes-Gebirge und der nörd- 
liche Teil des Bakony. Im südwestlichen Teil des Bakony und des Bala- 
tonoberlandes (Vesprimense subnoricum) erscheinen wieder in größerer 
Zahl die Moose des Nadelwaldgebietes. Das ist der Einfluß der Alpen; 
durch die Einwirkung des Makroklima dringen sie aus der Voralpen- 
gegend durch die Komitate Zala und Vas bis zu den Füßen des Bakony 
und bis zum westlichen und südwestlichen Rande des Bakony und des 
Balatonoberlandes. Vom Bakony-Gebirge gegen die Alpen vermehrt 
sich die Zahl der Nadelwaldmoose und sie werden häufiger; bei Köszeg 
und Sopron (Noricum) weiter im Windischgebiet (Stiriacum) erreichen 
wir fast ihre Heimat. 

In das Mittelgebirge dringen also aus zwei Richtungen: aus den 
Karpathen und aus den Alpen die Moose der Nadelwaldlandschaften; 
am ärmsten an solchen ist der mittlere Teil mit dem kontinentalsten 
Klima, das in einem auch Kalksteingebirge ist, und so die Ausbildung 
der saueren Böden nicht begünstigt. Begünstigt wird die Ausbildung 
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der nadelwaldähnlichen Moosflora der karpathennahen Berge durch 
das kalkarme Andesitgestein. Im Bükkgebirge werden nur die auf- 
tauchenden Porfirit und vulkanischen Gesteinkappen durch eine azido- 
phile Moosgesellschaft bedeckt. Die azidophilen Moosgesellschaften 
der Börzsöny-, Visegrader- und Pilis-Gebirge sind nur im Andesitgebiet 
und auf Sandstein nachweisbar; besonders in den Schluchttälern, wo 
auch ihr Mikroklima sich ähnlich dem Klimacharakter der Nadelwald- 
landschaften gestaltet. 

Aus der Reihe der Gesetzmäßigkeiten, die im Laufe des Studiums 
der Moosflora sich offenbart — deren ausführliche Behandlung weiter 
unten folgt — sind die folgenden hervorzuheben: 

Das Entstehen der charakteristischen azidophilen Moosschichten im 
westlichen Teil des Bakonygebirges und des Balatonoberlandes wird 
durch die Kieselbänke bei Farkasgyepü und die Kieselrücken bei Uzsa 
unterstützt, doch ist hier schon das Klima für die Moose der Nadel- 
wald-Gebiete günstiger. Hier kann die Auslaugung schon auf Löß- 
boden, im Buchenwald, die Entstehung kleinerer azidophiler Moos- 
gesellschaften ermöglichen (Ugod). 

Der Reichtum an azidophilen Moosen im Mecsekgebirge, ist außer 
dem günstigen Klima, dem Vorhandensein von kalklosen Sandsteinen 
und Schiefern mit Quarzitgängen zuzuschreiben. 

In dem Göcsej (Petovicum) ist die azidophile Moosschicht im Ver- 
gleiche mit der des Mecsekgebirges nicht viel reicher, und doch haben 
gewisse Moose der Nadelwaldlandschaften an morschem Kiefernholz 
ein Substrat, das im Mecsekgebirge fehlt (Nowellia). Göcsej ist eine 
Ubergangsstufe zum Orség. 

Der Basalt und der Andesit sichern durch ihre geo-morphologische 
Beschaffenheit, ihre durch die dunkle Farbe bedingte Warme-Speicher- 
fähigkeit, in ihren Felsspalten mediterranen Relikten einen engen Le- 
bensraum, die sich hier sehr weit vom Mittelmeer entfernen. 

Das bemerkenswerteste mediterrane Relikt ist Leptodon smithii, 
welches vom Kiistengebiet der Adria gegen die Karpathen nur bei 
Herkulesbad, bei Beograd, im Keszthelyer Gebirge, im Mätra- und Sä- 
torgebirge an isolierten Fundorten sich von dem Mediterraneis entfernt. 
Seine begleitenden mediterranen Moosgefahrten sind die beiden Fabro- 
nia-Arten, ähnliche Erscheinungen sind Pterogonium am Szentgyörgy- 
berg und Frullania inflata im Keszthelyer Gebirge. 

Der Dolomit der Budaer Berge, der Vértes-, Bakony- und Keszthelyer 
Gebirge bewahrt in auffallend niedrigen Lagen alpin-boreale Relikte 
und montane Elemente wie Metzgeria pubescens, Scapania calcicola, 
Distichium montanum, Plagiobryum zieri, Bartramia oederi, Myurella 
julacea, Orthothecium intricatum, Hypnum vaucheri. Mit diesen kom- 
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men beharrlich auch einige siidliche Arten vor, wie Cololejeunea cal- 
carea, Trichostomum mutabile. 

Im Gebiete des Mittelgebirges und in der Tiefebene sind die Sphag- 
num-Moore topogene Gebilde. Im Sätorgebirge, im Mecsekgebirge, im 
Készeger Gebirge und im Orség — Windisches Gebiet — kommen 
Torfmoose an einigen Stellen ohne Moorboden, auch in azidophilen 
Waldassoziationen vor. In Transdanubien sind die Vorkommen von 
Sphagnum, ebenso die Ubergangsmoore im Somogy, im Orség und 
iiberhaupt im Gebiete von Vas aus klimatischen Griinden haufiger. 
Sie kommen nicht nur in mikroklimatischen Winkeln vor, ihr Vor- 
kommen wird durch die Kieselriicken begiinstigt. Im Gebiete des Orség 
kommt Sphagnum platyphyllum schon in Magnocariceten vor. 

Die Sphagnum-Moore und die Sphagnum-Vorkommen des Mittel- 
gebirges haben noch eher ein topogenes Gepräge. Die Möglichkeit 
der Torfbildung begiinstigt das Sphagnum-Vorkommen. In den Hoch- 
seggengesellschaften mit Moorboden kommt das Sauerwerden der 
Moore zustande, giinstiger erfolgt es in den Weidenmooren, am giin- 
stigsten in den Schwimmooren, und so ist der Weg geebnet zur An- 
siedlung der Sphagnum-Arten. Die Sphagnum-Moore der beiden 
Mohos-Seeen bei Kelemér zwischen den Flüssen Sajé und Bodva, des 
Baktaer See im Biikkgebirge, des Nagytö bei Ocs im Bakonygebirge, 
des Fekete-t6 (Schwarzsee) bei Farkasfa, auch bei Szöce, im Gebiete 
des Orseg, der beiden Seen bei Csaroda in der Tiefebene sind Schwimm- 
moore. Das Moor Mélysär bei Szentendre, das kleine Sphagnum- 
Vorkommen am Berge Kovacsi-hegy im Keszthelyer Gebirge, das Moor 
am Berge Fekete-hegy bei Szentbékkala im Balatonoberlande, das 
Moor bei Jeli im Vasi Hegyhat (Vaser Bergriicken), ein Teil der Moore 
des Orség bei Szöce und anderswo, das vernichtete Moor bei Lesen- 
ceistvand, verdanken ihr Dasein den kalten, kalklosen Quellen, die aus 
den Kiesellagen heraussickern. Die Sphagnum-Vorkommen im Belsö- 
somogy liegen teilweise in Erlenmooren. 

Während im nördlichen Teile der Tiefebene den echten Sphagnum- 
Mooren sehr nahe kommende Moore mit Sphagnum sich erstrecken — 
zwar nur in Fragmenten — fehlen aus den Mooren des Nyirseg, die 
an borealen Relikten so reich sind, die borealen Moose vollständig. 
Nach Verfassers Meinung hat der Zsombek (Carex elata Bülten) die 
borealen Arten von Bätorliget bewahrt, die Moosschicht dagegen hat 
der Zsombék zerstört, und kann den Moosrelikten kein Refugium 
sichern. = 

Die Sandmoosflora des Donaugebietes steht zu dem des Dolomits 
am nächsten, die Zahl der Arten vermindert sich aber bedeutend gegen 
die Dolomitberge. Die Moose der Nadelwald-Landschaften und der 
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Buchenwälder sind in der Tiefebene sehr selten und es kommen nur 
einige wenige ihrer Arten vor, und die auch nur in den Moorwäldern 
und in einigen der angepflanzten Nadelwälder. Von den gewöhnlichen 
Arten der Eichenwälder des Mittelgebirges fehlen viele fast in der Tief- 
ebene, z.B. Plagiochila asplenioides. Die kalkfreundlichen Arten feh- 
len im Nyirseg. Im nördlichen Teil der Tiefebene, wo schon typische 
Hainbuchen-Eichenwälder stehen, vermehren sich unter den Moosen 
die montanen Elemente. 


7. Die moosgeographische Aufteilung Ungarns. 


Ungarn wird von der Pflanzengeographie in das ungarische Floren- 
reich, Pannonicum, eingereiht, das sich in jeder Richtung über die 
Landesgrenze erstreckt. Nur die beiden äußersten Ecken der Fläche 
innerhalb der Staatsgrenzen können als die übergreifenden Teile der 
angrenzenden Florenreiche betrachtet werden, so kann man den Hegy- 
köz genannten Teil des Sätorgebirges zu dem Florenreich der Kar- 
pathen (Carpaticum), die kleinen Grenzteile des Köszeger und Soproner 
Gebirges (Caeticum) und des Windischen Gebietes (Stiriacum) zu dem 
ostalpinen Florenreiche (Noricum) gliedern. 

Aus moosgeographischem Standpunkte — auf Grund der pflanzen- 
geographischen Einteilung — müssen wir die weiter unten folgenden 
pflanzengeographischen bzw. geographischen Landschaften unter- 
scheiden. Aus zweckdienlichen Gründen werden wir das Sätorgebirge 
einheitlich behandeln. Innerhalb einzelner pflanzengeographischer 
Einheiten werden wir manchmal die geographischen Landschaften se- 
parieren, so z.B. innerhalb des Balatonense das Balatonoberland und 
Keszthelyer Gebirge. Ich werde den Berg Naszäly, das Cserhät und 
Börzsöny-Gebirge, das Vértes-Gebirge, die Velenceer Berge und das 
Bakony-Gebirge gesondert behandeln. Die untenstehende Aufteilung 
ist nicht vollständig lückenlos, aber die vernachlässigten Flächen sind 
enge Streifen, die kaum etwas bieten, und so werden sie vom moos- 
geographischen Standpunkte nicht behandelt. Solcher Art sind die 
Täler zwischen den Gebirgen, z.B. das Tal vom Hernäd, vom Bodva 
und vom Ipoly; obwohl sie zwar geographische Einheiten sind, kön- 
nen sie vom moosgeographischen Standpunkte aus vernachlässigt 
werden. 
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8. Uebersicht der pflanzengeographischen Aufteilung Ungarns 


vom bryogeographischen Standpunkte. 


Florenreich Pannonicum. 


I. Das Ungarische Mittelgebirge-Florengebiet. Urmätra, Ösmätra. 
Matricum. 


Seine Florenregionen, bzw. Landschaften: 


ie 


an OL 


Das Sätor-Gebirge oder Zemplener Gebirge. Tokajense. Sein 
nordöstliches Ende, die Umgebung des Hegyköz (Nagymilic, 
Umgebung des Kemence-Baches, Telkibänya, Nagybozsva) 
innerhalb des Florengebietes Cassovicum (Eucarpaticum) kann 
zum Carpaticum eingereiht werden. 


. Der Tornaer Karst und seine Umgebung. Das Gebiet zwischen 


den Flüssen Hernad und Sajö. Tornense. 


. Das Bükk-Gebirge. Borsodense. 


1-3 (-6) kann als Matricum subcarpaticum zusammengefaßt 
werden. 


. Das Matra-Gebirge und seine Umgebung. Agriense. 
. Das Cserhät-Gebirge, die Gödöllöer Hügel inbegriffen. 
. Das Börzsöny-Gebirge. 


5-6 zusammengefaßt: Neogradense. 


. Der Naszäly. 
. Das Visegräder Gebirge. Visegradense. 


1-8 kann als Praetanssilvanico - Matricum zusammengefaßt 
werden. 


. Das Pilis-Budaer Gebirge, auch das Gete dazugerechnet. 
. Das Gerecse-Gebirge, mit dem Zsämbéker Becken. 


7, 9-10 zusammengefaßt: Pilisense. 


. Das Vértes-Gebirge, mit dem Fuß des Gebirges. 
. Das Velenceer Gebirge. 
. Das Bakony-Gebirge, mit den Hügeln bei Pannonhalma. 


11-13 zusammengefaßt: Vesprimense. 


. Das Balatonoberland, dazu gehören als Inselberge: die Säg- 


Berge und der Somlé. 


. Das Keszthelyer-Gebirge. 


14-15 zusammengefaßt: Balatonicum. 
9-15 kann als Praeillyrico-Matricum zusammengefaßt werden. 


II. Das Transdanubien-Florengebiet. Transdanubicum. 
Seine Florenregionen bzw. Landschaften: 


16. 
1% 


Das Mecsek-Gebirge, mit den Hügeln bei Szekszärd und Tolna. 
Der Harsänyer Berg und die Siklöser Bergreihe. 
16-17 unter gemeinsamem Namen: Mecsekicum (Sopianicum.) 
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II. 


18. 


19. 


20. 


21. 
22. 


23. 


24. 


25. 


Das Belsösomogy (Inner-Somogy) mit dem Zselicség. Somo- 
gyicum. 

Das Külsösomogy (Außer-Somogy). Kaposense (Somogyicum 
exterius.) 

Der Zala. (Der Zalarücken, das. Murtal mit dem Fuße des 
Bakony [Bakonyalja] und dem Tapolcaer Becken.) Saladiense. 
Der Göcsej. Gehört zum Petovicum. 

Die Hügelgebiete von Vas (mit Vasi Hegyhät = Vaser Berg- 
rücken), Kemenesalja. Ein Teil des Castriferreicum. 

Das Orség, das Hetés und das Vendvidék (Windisches Gebiet, 
Vend-Gebiet). Der andere Teil des Castriferreicum. Das Vend- 
videk als Teil des Stiriacum kann zum Florenreich Noricum, 
zu den Alpen gereiht werden. 

18-20 kann als Praeillyrico-Transdanubicum, 21-23 als Praeno- 
ricum zusammengefaßt werden. Göcsej und das ganze Castri- 
ferreicum kann als Praenorico-Transdanubicum zusammen- 
gefaßt werden. 

Das Köszeger und Soproner Gebirge. Als Caeticum kann es 
zum Noricum, zu den Alpen eingereiht werden. 

Das Lajta- (Laitha-) Gebirge. (Hügel der Fertögegend.) Lai- 
taicum. 


Die Tiefebene: das Alföld-Florengebiet. Eupannonicum. 
Seine Florenregionen: 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


Das Donaugebiet: das Gebiet zwischen Donau u. Theiss, Me- 
zöföld, Velenceer See. Praematricum. 

Das Theissgebiet. (Jenseits der Theiss, Tiszäntül.) Crisicum. 
Das Nyirség, mit Rétkôz. Nyirségense. 

Der nördliche Teil der Tiefebene: Eszakalföld. Die Szatmärer 
und Bereger Fläche (Tiszahät, Theissrücken), Zemplener 
Fläche, Bodrogköz. Samicum. 

Die Fläche des Drava mit dem Ormansag. Dravicum. Kann 
zum Titelicum eingereiht werden. 

Die kleine Tiefebene. (Sandgebiete: die Flächen von Györ 
und Komärom.) 

Der Hansäg. 

31-32 zusammengefaßt: Arrabonicum. 

Das Überschwemmungsgebiet der Donau, von Rajka bis Mo- 
häcs, mit dem Überschwemmungsteil des Szigetköz und den 
Inseln. Danubicum. 


Wird fortgesetzt ! 
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Gametes, Fertilization and Zygote Development 
in Prasiola stipitata Suhr. 


I. LIGHT MICROSCOPY. 


By I. Frıepmann (Botany Department, Leeds University, England, and 
Department of Botany, Hebrew University, Jerusalem, Israel.) 


With plates 58 (1) — 63 (6). 
INTRODUCTION. 


Motile cells in Prasiola stipitata were reported by LAGERSTEDT as 
early as 1869. Since then, only scattered data appeared in the literature 
about their existence, viz. AGARDH (1883) and ARESCHOUG*. SCHMITZ 
(1879) described biciliate swarmers in ,,Schizogonium murale“ (= P. 
crispa (LIGHTF.) MENEGH.). All these reports contain only vague state- 
ments concerning motile cells with no description of their subsequent 
behaviour as zoospores or gametes. The only exception is Borzı (1895) 
who illustrated and described in detail motile gametes attributed to 
Prasiola but which, however, obviously belong to another organism. 
{t is therefore not surprising that these reports gained but little credit 
in phycological literature. 

In P. japonica YATABE, YABE in 1932 reported biflagellate anisoga- 
metes. Upa (1948) however, described the male gametes of the same 
species as biflagellate and the females as non-flagellated eggs. His 
findings were confirmed by FujıyamA (1949, 1955). The two latter 
authors also illustrated uniflagellate zygotes. 

CHADEFAUD (1957) reported biflagellate swarmers in Feldmannodora 
Chadefaudii (FELDM.) CHADEF. and suggested that this alga is possibly 
related to Prasiola. 

The first photographic evidence of gametes and zygotes in P. stipitata 
was published as a preliminary communication by Drew and FRriep- 
MANN (1957). Both male and female gametes were stated to possess two 


* In the printed label to No. 222 in Algae ‘Scand. Exsicc., (consulted in the 
Institute of Systematical Botany, Uppsala University): 
„Domina S. AKERMARK, quae zoosporas, aut ex Prasiola aut ex Hormidio sub 
microscopio copiosissime evolutas se vidisse, me certiorem fecit.“ 
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equal flagella. Another statement to this effect has been published by 
FRIEDMANN (1959a). 

The new work to be reported here corrects these preliminary state- 
ments in one important respect and amplifies them in others. We now 
know that only the male gametes are biflagellate and that the female ga- 
metes are indeed non-flagellated eggs as described by Upa and Fuyrya- 
ma for P. japonica. That this was not self-evident at an earlier stage of 
the inquiry is due to the peculiar light requirements of the organism as 
well as to the extreme speed and completeness with which the virgin 
eggs are converted into uniflagellate zygotes within seconds of libera- 
tion. Salient structural details of this process have now been elucidated 
by a combination of light microscopy, cinemicrography and electron 
microscopy. In the presentation of the results it will be convenient to 
reserve the electron microscopy to another paper (MANTON and FRIED- 
MANN 1960); the present communication will therefore deal with light 
microscopy and cinemicrography only. 
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MATERIALS AND METHODS. 


Sexual thalli of Prasiola stipitata can be collected from many parts 
of the British coasts between January and May, but those actually used 
for the present investigation came from Beaumaris (Anglesey, North 
Wales) which had already been closely studied on previous occasions. 
The sexual thalli, which grow in the lower zone of the Prasiola belt, 
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were scraped off from the substratum and were transported to Leeds 
in dry condition, in pre-cooled thermos flasks. The thalli preserved their 
ability to release gametes for 3—4 days after collection, if they were 
kept cool, dry and well aerated. 

In order to induce gamete liberation in the laboratory, the plants were 
placed without further moistening on microscope slides laid on wet 
filter paper in flat glass dishes. The dishes were covered by glass plates 
and immersed in a tank cooled by running water, thus keeping them 
at appr. 5°C. The thalli were illuminated by a combination of equal 
numbers of „colour matching“ and ,,natural“ fluorescent tubes. Sub- 
sequently, a drop of Drew’s culture solution was added to each thallus 
and the dishes were transferred into a refrigerator cooled to appr. 5 ° C. 
in darkness. Data on light intensity and time of illumination are given 
on p. 336. 

The culturing of the zygotes was carried out in the following manner. 
Thalli were placed on slides where they liberated gametes. After libe- 
ration the parental thalli were removed and to the resultant zygotes, 
which were by then firmly attached to the slides, a few drops of DrEw’s 
culture solution were added. The cultures were kept at 5°C. and 
illuminated for 8 hours daily with an intensity of c. 200 foot-candles. 

For cytological staining the zygotic slides were fixed in formalin- 
alcohol and stained with the aceto-carmine method described in a 
previous paper (FRIEDMANN 1959b). Motile stages were exposed to osmic 
vapour, then fixed and stained in the same way, having been centri- 
fuged after each step. 

Flagella were stained with Kirxpatrick’s method as modified by 
GREENWOOD (MANTON, CLARKE and GREENWOOD 1951). 

Gamete movement, fertilization and zygote movement were recorded 
by a 16 mm. cinemicrographic apparatus designed by Mr. A. D. GREEN- 
woop, in the Botany Department of the University of Leeds. 


OBSERVATIONS. 
Liberation of gametes. 


Gametes are formed by the haploid cells of the sexual plants. In the 
apical part of these thalli, a great number of male and female areas, 
each of them homologous with a gametophyte, appear, arranged in a 
characteristic „patchwork“ pattern (Fig. 31); each cell of the gameto- 
phytes gives rise to a single gamete. The gametes are liberated by de- 
composition of the inner cell wall and are discharged into the space 
formed by the persisting ,,coating lamella“ (outer cell wall) or into the 
surrounding medium. (For structural details of the thallus the reader 
is referred to a separate publication, FRIEDMANN 1959b). 
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Thalli liberate only a small fraction of their gametes at a time. 
Since haploid cells develop and mature basipetally, repeated gamete 
discharges take place. Each liberation affects only a limited area of the 
thallus, without relation to the boundaries of the „patchwork“. As a 
result the apical edge of sexual thalli usually have a tattered appearance 
(Fig. 80). 

As liberation starts the inner cell walls dissolve and the gametophytic 
tissue disintegrates, releasing an even stream of gametes of both sexes 
(Fig. 26). Several hundreds or even thousands of gametes are dis- 
charged at a time. Although female and male gametophytes are of 
similar size in a given thallus, the latter contain far more gametes owing 
to the smaller cell size of the males, hence the male gametes liberated 
outnumber the females. 


The effect of light and culture media on gamete 
liberation. 

Mature sexual thalli liberate their gametes only after they have been 
illuminated, but the actual release of gametes is inhibited by light and 
starts only in darkness. Once begun, however, liberation proceeds both 
in darkness and in light (e. g. under microscope illumination). 

No quantitative experiments were carried out but the observations 
permit an approximate characterisation of the process. Given mature 
sexual plants, the number of thalli in which liberation occurs increases 
with light quantity. Under optimal conditions of illumination, nearly 
all mature thalli liberate. These conditions were realised by an illumi- 
nation of 15 hours at approx. 150-200 foot-candles intensity, increasing 
for the last hour of illumination to 300-400 foot-candles. Thalli libe- 
rated after 15-20 mins. in total darkness. (The temperature throughout 
was approx. 5°C.). By further increasing the illumination (time and / or 
intensity) above optimal conditions, the length of the dark period re- 
quired for triggering off liberation increases sharply, apparently ex- 
ponentially. Gametes then appear only after several hours in total 
darkness and the number of thalli which liberate gametes decreases. 
Excessive illumination, i.e. about 2-3 times the optimal requirements, 
prevents gamete liberation altogether. 

A liquid medium is — naturally — essential for the actual process 
of liberation, but it makes little or no difference whether thalli are 
immersed before illumination or are exposed to light in dry condition 
with the liquid medium only added before transferring them into 
darkness. N 

P. stipitata is remarkably non-sensitive towards the chemical compo- 
sition of the liquid medium in which gamete liberation and fertilization 
occur. Drew’s culture solution, filtered sea-water, both in full strength 
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or diluted with equal parts of distilled water, or even pure distilled 
water were used in the experiments and in all of these media normal 
gamete liberation and fusion occured. 


Morphology of the gametes. 


The male gametes are anteriorly biflagellate, varying greatly in shape 
and size. Normally they are guttiform (drop-shaped), less frequently 
fusiform, and measure 1.8-4 4 in width and 2-7 u in length. Both fla- 
gella are equal, 4-14 u long and are inserted either facing each other 
diametrically or at an obtuse angle. The flagella are of the whip-lash 
(Peitschengeissel) type and have a tapering end. Male gametes swim 
with a peculiar rocking movement which could be described as „padd- 
ling“ with their flagella. (Figs. 4-7, 27, 32). 

The female gametes are non-motile eggs, irregular in shape, ellipsoid 
or more or less angularly compressed. In the latter case the eggs appa- 
rently fail to round up completely and retain the shape of their mother 
cells. The size of the eggs varies between 8.2 u and 5 u in width and 
between 4u and 6.8 u in length, (Figs. 1-3, 7). 

Both gametes contain a single parietal chromatophore with a pyre- 
noid. The chromatophore of the female gametes is larger than that of 
the male (cf. Figs. 30, 31). Both chromatophores very probably con- 
tain starch grains, although this is not easy to demonstrate because of 
their extremely small size. Thus iodine does not produce a sufficiently 
intensive colour reaction (but it does so in the larger vegetative cells). 
The polarisation microscope, however, shows small birefringent bodies 
in the chromatophores of gametes and motile zygotes which topogra- 
phically coincide with the granules of starch-like appearance found 
in electron microscopic sections (MANTON and FRIEDMANN 1960). 


Fertilization and zygote development. 


Fertilization commences whilst discharge of gametes is still occur- 
ring and hence unfertilized gametes, pairs in various stages of fertili- 
zation and zygotes swarm together in a confusing multitude of forms. 

The male gametes reach the eggs by ,,random touching“, without any 
clumping (Gruppenbildung) occurring. The male gamete gives the im- 
pression as if it „feels“ the egg by its flagella. Then it starts to circle 
around an egg, gliding on the surface of the latter and in constant 
contact with it by means of one of its flagella. This sets the egg into 
rotation and the whole phenomenon resembles in a certain degree the 
fertilization well known in the Fucales. The connection between the 
gametes is not yet permanent at this stage and they often separate 
again. (Fig. 28 cf.also Figs. 8, 9). 
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The actual fusion starts when one of the male flagella becomes ab- 
sorbed into the cytoplasm of the egg. Usually it is the apical portion 
of the flagellum which first penetrates the egg, (Fig. 10). The two fla- 
gella, rather rigid and inserted diametrically, often look like a con- 
tinuous axis bearing at its centre the male and at one extremity the 
female gamete (Fig. 11). These pairs swim with the egg pointing for- 
wards and the free, unfused flagellum backwards. Both the egg and the 
tip of the free flagellum revolve in opposite directions and hence the 
„axis“ formed by the two flagella describes a surface of two cones of 
revolution joined by their apices. 


During swimming the fusing flagellum is gradually absorbed into 
the egg in its entire length, and this brings the gametes into close con- 
tact whereupon they rapidly fuse (Figs. 12—16). The product is a 
pear-shaped zygote, its broad end being formed by the female and 
the narrow end by the male gamete. It measures 6.2-11 u in length 
and 3.6-4.8u in width at the broadest part. The apex of the male 
gamete carries the unabsorbed, free flagellum which points backwards 
whilst in motion (Figs. 17—21). The electron microscope has revealed 
the presence of the absorbed flagellum in the cytoplasm of the zy- 
gote (MANTON and FRIEDMANN, 1960). As the absorbed flagellum is 
ofter longer than the body of the zygote (Fig. 33), it is probably bent 
or coiled in the cytoplasm. Many times, however, the apex of the ab- 
sorbed flagellum protrudes at the opposite end of the zygote (Fig. 22). 
Fig. 25 shows an unusual, biflagellate zygote, recognisable as such by 
its two nuclei (light areas). Its appearance gives the impression that 
the absorbed flagellum has re-emerged from the zygotic cytoplasm. 
These observations also suggest that the flagellum is comparatively 
rigid. In the case of the biflagellate zygote, however, the possibility 
cannot be ruled out that here the gametes fused without the flagellum 
having been absorbed at all. 

Several observations show the male gamete fusing laterally with the 
egg (Figs. 14, 15) and this appears to be the usual behaviour in the 
majority of, although certainly not in all, cases. Since gametes fuse in 
various positions, the nuclei can lie near to each other or else separated 
by a chromatophore. These conditions probably influence the different 
times required before the stage of nuclear fusion. 

The pear-shaped zygote swims vigorously, its flagellum pointing 
backwards and the whole cell revolving around its long axis (Fig. 29). 
The length of the swimming period varies with temperature; in the 
heated laboratory they swim only for a few minutes, while at 5°C. 
they do so for several hours. During swimming, the zygote cell gra- 
dually shortens in length and assumes a drop-like shape (Figs. 23, 24). 
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Finally the zygote rounds off very suddenly, ceases to swim and re- 
tracts its flagellum. The immotile zygote is regularly spherical and 
measures 4-5.5 u in diameter. It soon sinks to the bottom, attaches it- 
self firmly to the substratum and develops a cell wall. Immediately 
after fusion, it shows the two gametic chromatophores in its cytoplasm 
(Fig. 34). The male chromatophore, however, eventually disintegrates 
(Fig. 35). This process takes about 2-3 days under culture conditions. 
The female chromatophore, on the other hand, increases in size, de- 
velops conspicuous processes and assumes a central position, the nu- 
cleus coming to lie parietally. These changes result in a chromatophore 
of the ,,axile type“ which is characteristic of the large asexual diploid 
spores of P. stipitata. Subsequently, the zygote grows considerably 
and reaches 10-14 u in diameters. It also develops a thick cell wall. 
By these changes, which take about 4-5 weeks in the culture, the 
zygotes become entirely similar morphologically to asexual spores 
(Figs. 36—40). 

Like spores, zygotes germinate in culture without a resting period 
and their germlings are in every respect similar to spore germlings 
(Figs. 40, 41, cf. FRIEDMANN 1959b, Text Fig. 3B). 


Caryology. 


The gamete nucleus contains small granules which stain with aceto- 
carmine. (Fig. 42). Gamete nuclei differ in appearance from resting 
nuclei in both haploid and diploid vegetative cells as the latter contain 
no granules. 

Zygotes in their swimming period and in the early non-motile stage 
show two nuclei (Figs. 43—48). The nuclei fuse in the first few days of 
zygote development (Fig. 49). The fused nucleus retains for some time 
the appearance of the gamete nucleus (Fig. 50). Later it increases greatly 
in size and changes in structure: the whole of the large nucleus stains 
faintly and evenly and carries a very large and conspicuous nucleolus. 
By these changes the nucleus of the zygote becomes similar in appea- 
rance to that of the diploid asexual spores (Figs. 51—53). 

It is noteworthy that the three types of appearance of the nucleus 
viz. in gametes, in vegetative cells, and in spores and fully developed 
zygotes, seems to be strongly correlated with the three different types 
of chromatophores described in these cell types (FRIEDMANN 1959b). 
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DISCUSSION 


Fertilization in the genus Prasiola. 


The peculiar type of fertilization found in Prasiola stipitata is pro- 
bably characteristic of this genus. It is safe to assume that oogamy in 
P. japonica proceeds in a similar way, as the motile pear-shaped zygote 
in that species, according to the figures of Upa and FujıyamA, seems to 
have a structure identical with that in P. stipitata. On the other hand, 
in other groups of the Chlorophyceae, so far as data are available, ferti- 
lization seems to differ essentially from that seen in Prasiola. This fact, 
in addition to the thallus structure, points to the isolated systematic 
position of this genus. 

A comparative discussion of the oogamy in Prasiola against other 
types of algal fertilization is reserved for a separate publication. 


Aspects of life history and ecology. 


While zygotes immediately after their rounding off greatly differ in 
structure and size from asexual spores, they become later by growth 
and structural changes entirely similar to spores, both in their morpho- 
logy and in their caryological behaviour. This fact is well in accordance 
with their similar genetic properties. As was shown earlier (FRIEDMANN 
1959b), both zygotes and spores germinate into diploid vegetative thalli 
which are potentially capable of developing, in response to external 
(ecological) conditions, either into a diploid sporophyte or, by meiotic 
divisions, into a complex sexual thallus. Evidently, both zygotes and 
spores have an identical place in the life history of P. stipitata, as a 
potential starting point of both the asexual (diploid) or the sexual 
(haploid) phase. It is also very likely that both spores and zygotes, 
being equally thick-walled, are capable of behaving as resting cells 
during the dry summer period in areas where the development of 
P. stipitata is seasonal. 

The light and subsequent dark period required for gamete liberation 
suggests that in nature liberation occurs at night. Indeed, the quantity 
of illumination found to be optimal in the laboratory for inducing ga- 
mete liberation corresponds very probably to the quantity of light to 
which sexual thalli of P. stipitata might be exposed in their natural 
habitats. 

The fact that, in the laboratory, gametes are readily liberated both 
in sea and in distilled water indicates that P. stipitata, an intertidal 
organism, might be able to take advantage of both the tides and rain for 
discharging its gametes. Its indifference towards the point of time during 
the light or dark period at which liquid is added is a further sign of 
its adaptation to the changing conditions of the intertidal belt. Further 
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points are the rapidly proceeding fertilization, the equally rapid sinking 
of the rounded-up zygotes and their attachrnent to the substratum, as 
all these are of obvious ecological advantage on the exposed rock sur- 
face where P. stipitata grows. It is worth noting that a similarly rapid 
fusion of gametes and sinking of zygotes to the bottom was reported 
by FuytyaMa in P. japonica, an organism of swift mountain streams. 


Anteriorly and posteriorly flagellated cells. 


The analysis of the peculiar difference in the movement of motile 
gametes and zygotes in P. stipitata might give a useful clue to some 
problems in the organisation and, possibly phylogeny, of flagellated 
cells. 

The male gamete is „anteriorly“ biflagellate, i. e. it swims, as do all 
isokont chiorophycean swarmers, with its flagella directed forwards. 
The zygote, however, one of the flagella having been absorbed by the 
cytoplasm, moves with the remaining free flagellum now directed back- 
wards, i. e. the cell becomes ,,posteriorly“ uniflagellate or „opisthokont“. 

This observation suggests that the inversion in the direction of swim- 
ming is due to the reduction in the number of the active flagella from 
two to one. The immediate cause might possibly lie in the kinetics 
of flagellar movement. In this context a survey of other types of motile 
cells equipped with a single whiplash flagellum (as against those 
carrying a single Flimmergeissel) is certainly suggestive: Pedinomonas 
(some species), the Chytridiales, Blastocladiales, Monoblepharidales, 
Mastigamoeba and metazoan spermatozoids all move with their flagel- 
lum directed backwards. 

Considering these facts it seems justified to assume that it is in the 
direction of their movement that ,,anteriorly“ and „posteriorly“ flagel- 
lated cells differ. Thus the terms anterior and posterior, in this case, 
probably do not express the anatomical position (insertion point) of the 
flagella which might, in both cases, be similar. In other words, this 
apparently fundamental morphological difference may result merely 
from the mechanical effect of the numbers of flagella being one or more, 
and may not, in fact, necessarily represent basically different types of 
organisation as has sometimes been postulated (Gams 1948, 1958, 
ViscHER 1949). 


SUMMARY 


The oogamy of Prasiola stipitata has been investigated by light mi- 
croscope and cinemicrography. 
1) The male gametes are anteriorly biflagellate. The female gametes 
are non-motile eggs. 
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2) Gamete liberation occurs only after sexual thalli have been illu- 
minated and subsequently transferred into darkness. Liberation and 
fertilization takes place equally in sea- or distilled water. 

3) Fertilization starts with the male gamete moving around the female. 
One of the flagella of the male becomes gradually absorbed into 
the cytoplasm of the egg. This results in a close contact of the ga- 
metic cells which then fuse. 

4) The resulting zygote is pear-shaped. It swims with the unabsorbed, 
free flagellum directed backwards. Subsequently, the zygote rounds 
off, sinks to the bottom, adheres firmly to any solid surface and 
secretes a wall. Its two nuclei fuse. The chromatophore of the male 
disintegrates. The zygote grows, undergoes structural changes and 
becomes entirely similar to an asexual spore. 

5) The ecological aspects of the fertilization and zygote development 
are discussed. 

6) The inversion of the direction of swimming as a result of the reduc- 
tion of the number of flagella to a single one is discussed. It is sug- 
gested that posteriorly uniflagellate cells in general, do not repre- 
sent a basically different type of organisation, since swimming 
, backward“ or „forward“ might be merely the mechanical effect 
of the number of active flagella, whether one or more, in these cells. 
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EXPLANATION OF PLATES 58 (15) — 63 (6). 


Plate 58 (1): Gametes. 
1—3: Female gametes (eggs). 
4—6: Male gametes. 


7: Male and female gametes. 
All photographed after treatment with osmic vapour. X 1800. 


Plate 59 (2): Stages in fertilization. 
8—9: One flagellum of the male gamete attached to the egg surface, 

flagellum not yet absorbed. 

10—15: Stages in absorption of one male flagellum into the egg cyto- 
plasm, approach of the gametic cells. 

16: Fusion. 

Fig. 11 photographed after treatment with iodine, the others 
with osmic vapour. X 1800. 


Plate 60 (8): Motile zygotes. 


17—24: Different shapes and stages during the motile period. 22 ab- 
sorbed flagellum emerging from plasma; 24 zygote near to 
round off. 

25: Exceptionally biflagellate zygote (note the two nuclei). 
All photographed after treatment with osmic vapour. X 1800. 


Plate 61 (4). 


26—29: Single frames from a cinemicrographic film on fertilization in 
Prasiola stipitata. 26 liberation of gametes; 27 male gametes in 
motion; 28 male gamete circling around an egg (cf. Fig. 8); 
29 swimming uniflagellate zygote. 
27—29 Phase contrast. 
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32: 
: Motile zygote. 


: Edge of a sexual thallus after gamete discharge. 
3: 


Areas of male and female cells in a sexual thallus. 
30, 31 photographed living, X 1000. 


Male gamete. 


32, 33 KircKPATRick’s flagellar stain, X 1800. 


Plate 62 (5): Zygote development and germina- 
tion. 


: Rounded off zygote, one day after liberation, showing the 


male and female chromatophores. 


: Zygotes, two days after liberation, the male chromatophores 


disintegrating. 


: Four days after liberation, male chromatophore disappeared, 


female chromatophore increasing in size. 


: 18 days after liberation. 
: 21 days after liberation. 
: Diploid spore (for comparison). 
40—41: 


38 days after liberation. 
All photographed living, X 1800. 


Plate 63 (6): Caryology. 


: Male gamete. 
43—45: 
: Rounded zygote 6 hours after liberation. 
47, 48: 
: 22 hours after liberation, the nucleus of one cell indicated by 


Motile zygotes. 


28 hours after liberation. 


arrow in fusion, the rest already fused. 


: 4 days after liberation, nuclei fused. 
: 38 days after liberation. 
52, 53: 


Diploid spores (for comparison). 
All stained with aceto-carmine. X 1800. 
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Algen aus den Fischteichen von Buzsäk IL: 


Scenedesmus-Arten 


(Fortgesetzt aus Band I, 1) 
Von T. HorrosAcyı, Budapest-Gödöllö 


Mit Tafel 64 (10) — 75 (21) 


29. Scenedesmus granulatus W. et W. f. subfuscus Horros. n. f. 
Fig. 83—85. 


Cellulis 6,5—8,4 X 2,6—3,2u. A. Scenedesmo granulato membrana 
flavo-brunnea et cellulis alternatim dispositis differt. 


Coenobien zwei- oder vierzellig. Zellen gestreckt oval, der eine ihrer 
Pole breiter. Zellen alternierend, ihre Größe 6,5 bis 8,4 X 2,6 bis 3,2 u. 
Membran gelblich-braun mit Warzenreihen verziert. 

Weicht von S. granulatus W. et W. durch ihre gelblich-braune Mem- 
bran und alternierende Zellanordnung ab. 

Überraschend ist die gelblich-braune Zellwand der Buzsäker Exem- 
plare. Aus Ungarn wurde über solche Beobachtungen noch nicht be- 
richtet. Diesbezüglich sind mir auch keine ausländischen Angaben be- 
kannt. Die gelblich-braunen Thalli erinnern sehr an die von B. Forr 
unter dem Namen Dicellula inermis beschriebene Pflanze. Zellwände, 
Zellgröße, Verzierungen und Farbe der Zellwand gleich, doch ist Di- 
cellula inermis Fort immer zweizellig, Lage der Zellen ein wenig ge- 
kreuzt und bei der Vermehrung entstehen immer zweizellige Thalli (1. c. 
p. 66). 

In letzter Zeit habe ich am Boden eines bereits austrocknenden Tei- 
ches solche S. granulatus Coenobien gefunden, in welchen die Zellen 
bei normaler Anordnung auch alternieren können, außerdem kommt 
im allgemeinen neben der total farblosen Membran auch eine gelbliche 
Abschattierung vor. Insbesondere sind es die Membranen der zier- 
licheren Formen, die eine gelbliche Tönung aufweisen. Dennoch halte 
ich die Abtrennung der Individuen mit stets alternierenden 
Zellen und bräunlichgelben Membranen — ihrer For- 
men wegen — für vollkommen begründet. 
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30. Scenedesmus granulatus W. et W. f. bigranulatus Horros. n. f. 
Fig. 86. 


Cellulis 10—11  3,4—38,7 u. A typo membrana verrucosa et cellulis 
eximis nodo 1—1 magno instructis differt. 

Zellen im vierzelligen Coenobium ein wenig alternierend angeordnet. 
Zellen gestreckt oval, 10 bis 11 X 8,4 bis 3,7 u groß. Zellwand farblos, 
doch nicht glatt, weist kleinere oder größere Erhebungen, Wülste auf. 
In der Richtung der einen Diagonale findet sich an den Enden der 
Randzellen je eine große Warze. 

Ist eine besonders bemerkenswerte. Form. Unter den Scenedesmus- 
Arten kann bei den stacheligen eine nach den bicaudatus-Formen ge- 
richtete Tendenz als allgemein bezeichnet werden. Nach meinen Be- 
obachtungen existiert „Scenedesmus bicaudatus“ als Art überhaupt 
nicht, da ich bei vielen Formen auch die bicaudatus-Form vorgefunden 
habe. Bei den mit Granula versehenen Arten war eine solche „bigranu- 
latus“-Form bisher noch nicht bekannt. Die hier beschriebene Alge 
ist die erste und bekräftigt meine Annahme. 

Weicht von der Grundform durch ihre warzige Zellwand und ihre 
zwei großen Wülste ab. 


31. Scenedesmus granulatus W. et W. f. disciformis HORTOs. n. f. 
(Incl.: S. verrucosus ROLL.) 


Fig. 87—91. 
Coenobiis 4- vel 8-cellularibus, raro rectis, plerumque inclinatis; mem- 
brana hyalina vel parum flavidula; cellulis 6,5—10 X 4—7 u. Typo cel- 
lulis compactioribus, biseriatim dispositis distinguitur. 

Coenobien vier- und achtzellig. Zellen haufenweise, sozusagen auf- 
einander geworfen, halbwegs oder regelmäßig in zwei Reihen angeord- 
net (Fig. 91) und mit dichter oder spärlicher stehenden, flachen, halb- 
kugelförmigen Erhebungen verziert. Bei schütterem Stand sind die 
Verzierungen größer, sie können sich zu Reihen angeordnet, aber auch 
anscheinend unregelmäßig entwickeln. Zellwand farblos oder 
vonEiseneinlagerungen ein wenig gelblich getönt. 
Zellen von mannigfaltiger Erscheinung, fast kugelig oder breit oval, 
aber auch gestreckt, 6,5 bis 10,0 X 4 bis 7 u groß. Coenobien selten 
gerade, meist gebogen, bei der Verbindung der Zellen keine Lücken. 

Weicht von der Grundform durch ihre gedrungeneren, zweireihigen 
Zellen ab. 

J. Rorı beschrieb in seiner im Jahre 1925 erschienenen Arbeit ein 
achtzelliges Coenobium unter dem Namen „Scenedesmus verrucosus 
Roır“. Bei ihm sind die Zellen etwas kleiner: nur 5,4 bis 7,2 X 2,0 bis 
3,6 u groß, sonst aber ebenso in zwei Reihen angeordnet und ähnlich 
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verziert, wie die oben beschriebenen Exemplare. Auch die Zellen fiigen 
sich ohne Lücken aneinander. Die von Rou. veröffentlichte Abbildung 
‚stimmt mit meiner Abbildung 91 vollkommen überein. 

Auf Grund meiner in Buzsäk gemachten Beobachtungen halte ich das 
Taxon Scenedesmus verrucosus Rout für nicht real. Es ist bloß eine 
andere Form von S. granulatus W. et W., u. zw. mit der hier be- 
schriebenen Anordnung der Zellen. Meine Behauptung wird auch 
durch die im Teich von Bellye im August 1957 entdeckten Exemplare 
bekräftigt. Ich fand dort ebenfalls zwei-, vier- und achtzellige Thalli 
mit farbloser Zellwand vor; unter diesen kamen achtzellige am häufig- 
sten vor. In meiner Abhandlung wies ich darauf hin, daß während in 
den achtzelligen Coenobien die Zellen in zwei Reihen stehen ,,... ist 
in den vierzelligen die zweireihige Anordnung der Zellen schon nicht 
ganz ausgeprägt und in den zweizelligen Coenobien unmöglich (l. c. 
p. 10). Unter den Algen des Bellyeer Teiches befinden sich auch grö- 
Bere, die Maße dieser sind 6,5 bis 12,5 X 3,5 bis 7,0 u. Diese Alge habe 
ich seinerzeit unter dem Namen Scenedesmus verrucosus RoLL be- 
schrieben, sie ist also mit S. granulatus, bzw. mit der hier beschriebe- 
nen disciformis-Form dieser Art identisch. 


32. Scenedesmus granulatus W. et W. f. spinosus Horton. n. f. 
Fig. 9. 


Cellulis 8—11,3 X 3--4,6 u; membrana hyalina, seriebus 2—9 verru- 
carum ornata. Typo apicibus cellularum aculeis parvis ornatis differt. 


Die Zellen der Buzsäker Exemplare sind gestreckt oval, 11,0 bis 
11,3 X 4,4 bis 4,6 u groß. Membran farblos, ihre Oberfläche mit von- 
einander in gleicher Entfernung stehenden, zu Reihen angeordneten, 
flachen, halbkugelförmigen Erhebungen verziert. An den Zellenden je 
ein sehr kurzer Stachel. 

Diese Form habe ich in Ungarn in der Teichwirtschaft Zimona vor- 
gefunden und unter der Bezeichnung Scenedesmus granulatus W. et W. 
(1. c. p. 98) bereits im Jahre 1949 beschrieben. Am Fundort war sie ein 
Begleitglied der Wasserflora. Ihre Coenobien bestehen aus 4 Zellen, die 
Größe dieser beträgt 8 bis 9 X 3,0 bis 8,8 u. Auf den Rand- und Mittel- 
zellen je 4 Warzenreihen sichtbar. An den Enden der ersteren je ein, 
an letzteren alternierend ein Stachel. Thalli gewölbt. Ich habe schon 
seinerzeit betont, daß diese Form von den aus Ungarn mitgeteilten 
Exemplaren durch die Erscheinung der kleinen Stacheln abweicht. 
Meiner Abhandlung habe ich jedoch ihre Abbildung nicht beigefügt. 

Die beiden Teichwirtschaften (Buzsak und Zimona) sind benachbart, 
auch stimmen die Beschreibungen derart überein, daß die in diesen 
zwei Orten vorgefundenen Formen identifiziert werden können. Die 
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Beschreibung der neuen Form n. f. spinosus Horros. lautet also fol- 
gendermaßen: 

Membran der gestreckt ovalen Zellen farblos, mit regelmäßig ange- 
ordneten Warzenreihen versehen, deren Zahl je Zellwand 2 bis 9 be- 
trägt. An den Enden der Randzellen je ein kurzer Stachel, Mittelzellen 
tragen alternierend einen Stachel. Coenobien zwei- oder vierzellig, letz- 
tere leicht gebogen. Zellengröße: 8 bis 11,3 X 3,0 bis 4,6 u. 

Weicht von der Grundform durch die an den Zellenden sitzenden 
kleinen Stacheln ab. 

In unserem Lande habe ich am Boden eines austrocknenden Teiches 
sehr viele Varianten der Form und der Sculptur der Scenedesmus gra- 
nulatus W. et W. gefunden. Ich habe auch solche Coenobien gesehen, 
auf welchen nebst kleineren und größeren Erhöhungen auch kürzere 
und längere stumpfendende, oder ganz scharfe Stacheln waren. Die 
Zahl der Stacheln ist sehr variabel. An einer Zelle habe ich von 1 bis 
2 Stacheln bis zu einer Stachelreihe die ganze Scala vorgefunden. Ich 


hielt es zweckmäßig, die Exemplare mit spitzigen Stacheln — als 
neue Formen — von denjenigen mit abgestumpften Erhöhungen ab- 
zusondern. 


33. Scenedesmus granulatus W. et W. f. verruco-costatus Horros. n. f. 
Fig. 92—97. 


Cellulis 5,5— 7,5 X 2,5—4 u. Typo verrucis magnis forma irregularibus 
in seriebus dispositis mebranaque flavidula differt. 


Zellen oval, zylindrisch oder eiförmig, 5,5 bis 7,5 X 2,5 bis 4,0 u 
groß. Coenobien zwei- oder vierzellig, Zellen in einer Reihe und glei- 
cher Höhe oder auch alternierend angeordnet. Sie stehen in derselben 
Ebene, doch sind auch gebogene Coenobien nicht selten. Membran 
nicht glatt, weist kleinere oder größere Erhebungen, Wülste, neben 
diesen auch bedeutend größere, stärker hervortretende Warzen, War- 
zenreihen und zufolge eines Ineinanderfließens dieser kürzere oder län- 
gere, mehr oder minder gebogene dicke Rippen mit rauher Ober- und 
Seitenfläche auf. Von den unregelmäßig geformten Warzen bis zu den 
zusammenhängenden rauhen und dicken, nicht geraden Rippen kom- 
men alle Übergänge vor. Auf den Zellenden 1 bis 2 stärker hervortre- 
tende Erhebungen. Zahl der gröberen Warzenreihen oder Rippen je Zelle 
1 oder höchstens 2. Farbe der Zellwand vom eingelagerten 
Eisenhydroxyd gelb. 

Zwischen der neuen und der Grundform besteht ein enger Zusam- 
menhang; ersterer kommt also kein der Form übergeordnetes Taxon 
zu. Dies wird auch durch über die im Balaton (Plattensee) gefundenen 
Exemplare veröffentlichte Abhandlung bekräftigt. In dieser berichtete 
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ich, daB auf den Zellen von Scenedesmus granulatus W. et W. ,,die 
Warzen an einigen Abschnitten der Reihen nicht vereinzelt stehen, 
sondern ineinanderfließend kürzere oder längere Züge bilden“. (1. c. 
p. 10, Fig 48). Im Plattensee sind solche Exemplare selten, und die 
ineinanderfließenden kürzeren oder längeren Warzenreihen auch nicht 
auffallend, stechen in ihrem Ausmaß von den übrigen Zellwandverzie- 
rungen nicht so ausgeprägt ab, wie bei den Buzsäker Exemplaren. 

Abb. 95 stellt ein abnormes Coenobium dar. Die eine, auffallend 
große Randzelle verkörpert zwei Zellenwerte; sie entstand in der Mut- 
terzelle aus zwei Autosporen. 

Die neue Form unterscheidet sich von der Grundform durch große, 
unregelmäßig geformte Warzen bzw. durch die Reihen dieser und die 
hellgelbe Membran. 


34. Scenedesmus granulatus W. et W. f. elegans Horros. nf. 
Fig. 98. 


Cellulis 11—11,3 X 4—4,4 u. Typo membrana flavescenti et cellulis 
costis levibus, rectis, circa medium cellularum per longitudinem decur- 
rentibus ornatis differt. 


Zellen gestreckt oval, 11,0 bis 11,3 X 4,0 bis 4,4 u groß. Zellwand 
lichtgelb, auf ihrer Oberfläche in bestimmten Abschnitten Reihen von 
flachen, halbkugelförmigen Erhebungen sichtbar. Auf allen Zellen zieht 
sich eine verhältnismäßig dünne, glatte, gerade verlaufende Rippe da- 
hin. Bisher kamen nur zweizellige Coenobien zum Vorschein. 

Weicht von der Grundform durch ihre hellgelbe Membran und durch 
die in der Mitte der Zellen langsgerichtet verlaufende glatte Rippe ab. 


35. Scenedesmus magnogranulatus HORTOB. n. sp. 
Fig. 100. 


Cellulis cylindraceo-ovalibus, 10,5—11 X 3—3,2 u; polis cellularum 
tuberculis 4—6 egregie magnis, semiglobosis ornatis; membrana hya- 
lina, seriebus ornamentorum similium sed minorum plus-minus ordi- 
natis vestita; coenobiis 4-cellularibus. Propinquus S. granulato, ab eo 
tuberculis magnis polorum formave graciliore decedit. 


Zellen von zylindrisch-ovaler Form, an den Enden abgerundet, die 
Teile der äuBeren etwas ausgebaucht. An den Polen 4 bis 6 auffallend 
große, halbkugelförmige Erhebungen sichtbar, die übrigen Teile der 
Zellwand durch mehr oder minder geordnete Reihen ähnlicher, aber 
kleinerer Erhebungen bedeckt. Pyrenoide gut sichtbar. Zellwand farb- 
los, Zellengröße 10,5 bis 11,0 X 8,0 bis 3,2 u. 

Bisher bekam ich nur vierzellige Coenobien zu Gesicht. Zellen stehen 
in gleicher Höhe, Thallus nicht gebogen. 
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Steht der Alge Scenedesmus granulatus W. et W. am nächsten. Un- 
terscheidet sich von dieser durch die große Erhebung der Zellenden 
und durch ihre schlankere Form. 


36. Scenedesmus arcuatus LEMM. f. quadrigranulatus Hortos. n. f. 
Fig. 101—102. 


Cellulis 13—14,3 X 6,5—7 u. Propinquus var. capitato G. M. SMITH, 
differt polis cellularum verrucis 2—2 instructis. 


Bisher fand ich bloß vierzellige, nicht gebogene Thalli vor. Zellen 
oval, 13,0—14,3 X 6,5—7,0 u groß. In der Nähe der freistehenden En- 
den seitlich angeordnet je zwei warzenähnliche Wülste sichtbar. Am 
einen Ende der Randzellen eine aus dichterem Schleim gebildete Er- 
hebung. 

Steht in der Nähe von var. capitatus G. M. SMITH, weicht aber von 
dieser durch die beiden Erhebungen an den Zellenden ab. 


37. Scenedesmus similagineus HORTOB. n. sp. 
Fig. 103—107. 


Cellulis 12,3—12,5 X 5,6—6 u, forma panis deplanati: ventraliter for- 
titer sinuosis, tergo paene plano; polis verruca 1—1 ornatis; membrana 
sat. crassa. Proximus S.arcuato LEMM. var. capitato G. M. Smiru, dif- 
fert contactu coarcto, deinde tergo plano cellularum. 


Thalli zweizellig, Zellen flach semmelférmig, ihre Bauchseite stark 
gewölbt, Rückenseite fast flach. An den Polen je ein Wulst. Größe der 
Zellen 12,3 bis 12,5 X 5,6 bis 6,0 u. Zellwand dick. 

Steht der Form Scenedesmus arcuatus LEMM. var. capitatus G. M. 
SMITH nahe, doch weicht sie von dieser durch die enge Verbindung der 
der Zellen und ihre flache Rückenseite ab. 


38. Scenedesmus denticulatus LAGERH. var. diengianus (BERNARD) 
Cuop. f. crassispinosus Horros. n. f. 


Fig. 108. 


Cellulis 7—7,5 X 2,6—2,8 u; spinis 1—1,5 u longis. Planta nostra in- 
ter typum et varietatem eius medium tenet, ambobus differt spinis pro 
portione longis, rectis vel curvatis. 


Coenobium vierzellig, Zellen gestreckt oval. Die nach außen gerich- 
tete Seite der Randzellen konvex, in ihren äußeren Ecken je zwei, ver- 
hältnismäßig kurze, dicke, leicht gebogene oder gerade Stacheln, die 
in ihrer Länge die ähnlichen Gebilde der Grundform übertreffen. An 
den Polen der Mittelzellen je ein schräg stehender oder den Zellen zu 
geneigter Stachel. Größe der Zellen: 7,0 bis 7,5 x 2,6 bis 2,8 u. Länge 
der Stacheln 1,0 bis 1,5 u. 
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Steht zwischen der Grundform und der Varietät. Ihre dicken Stacheln, 
abgerundeten Zellenden weisen auf die Grundform; die Anordnung 
und Zahl der Stacheln, die nicht alternierenden Zellen auf die Varietät 
hin. Ihre dicken, verhältnismäßig langen, geraden oder gebogenen 
Stacheln lassen sie von beiden Taxa unterscheiden. 


39. Scenedesmus denticulatus LAGERH. var. diengianus (BERNARD) 
Cuop. f. granulatus Hortos. n. f. 


Fig. 109110. 


Cellulis 11,5—14 X 3,5—4,3 u ; polis cellularum et propinquitate eorum 
vel spinis, vel spinis et granulis, vel granulis tantum ornatis; coenobiis 
semper granulatis, sed non semper spinulosis. Taxon hoc intra speciem 
per granula distinctum. 


Coenobien vierzellig, die 11,5 bis 14,0 x 8,5 bis 4,8 u großen Zellen 
fiigen sich fest aneinander. An den Zellenden und in ihrer Nahe Stacheln 
oder solche und Wülste, manchmal aber nur bloß Wiilste sichtbar. An 
den Zellen erscheinen nur an einem Pol Stacheln, am anderen können 
Stacheln und Wülste gemeinsam vorkommen. Die Stachelreduktion 
kann so weit vorgeschritten sein, daß selbst die Wülste der Zellenden 
kaum wahrnehmbar sind. 


40. Scenedesmus denticulatus LAGERH. var. polydenticulatus Horros. 
n. var. 


Fig. 111—112. 


Cellulis 8,5—12,5 X 8,2—3,8 u. Typo polis cellularum spinis exiguis 
pluribus ornatis differt. 

Die in gleicher Höhe stehenden oder etwas alternierenden Zellen ver- 
einen sich zu vieren zu Coenobien und diese sind in derselben Ebene 
ausgerichtet, nicht gebogen. Größe der Zellen 8,5 bis 12,5 X 3,2 bis 
8,8 u. In der Nähe der Pole mehrere Stacheln. Pyrenoide groß, gut 
sichtbar. Die neben der Wand befindlichen Chloroplasten füllen die Zel- 
len nicht aus. 

Weicht von der Grundform durch ihre an den Zellenden vorhandenen, 
mehreren winzigen Stacheln ab. 

Nimmt zwischen S. denticulatus LAGERH. und S. aculeolatus REINSCH 
Platz. Auf die letztere Art weist die größere Zahl der Stacheln hin, 
doch kann sie durch die charakteristische Form ihrer Zellen auch von 
dieser scharf unterschieden werden. 
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41. Scenedesmus denticulatus LAGERH. var. semicostatus HORTOB. n. var. 
Fig. 113. 


Cellulis 12,5—14 X 3,7—A u. Proximus var. lineari HANSG., costis rectis 
cellularum medianarum distinctus. 

Coenobien vierzellig, Zellen in gleicher Höhe und derselben Ebene 
angeordnet, ihre Größe 12,5 bis 14,0 X 3,7 bis 4,0 u. An den Enden 
der Randzellen je zwei, an den Mittelzellen je ein kurzer Zahn. Längs 
der Mittelzellen verläuft eine glatte Rippe. 

Steht der durch Hanscırc beschriebenen var. linearis am nächsten. 
Weicht aber von dieser durch die gerade verlaufende Rippe der Mittel- 
zellen ab. 


49. Scenedesmus denticulatus LAGERH. var. costatus HORTOB. n. var. 
Fig. 120. 


Cellulis 14—15,5 X 4,6—5 u, costa 1—1 ornatis; membrana seriebus 
regularibus spinarum parvarum instructa. Typo seriebus spinarum 
costisque differt. 


Ich fand bisher nur vierzellige Coenobien vor. In Aufbau und Zell- 
form stimmten sie i. allg. mit der Grundform überein, nur sind die 
Zellen der Varietät gedrungener und etwas größer 14,0 bis 15,5 X 4,6 
bis 5,0 u. Auf allen Zellen verläuft längsgerichtet eine gut sichtbare 
Rippe. Die ganze Oberfläche der Zellen und die Rippen von regel- 
mäßigen Reihen kleiner Stacheln bedeckt. 

Weicht vom Typ durch ihre aus winzigen Stacheln bestehenden 
Reihen und Rippen ab. 


43. Scenedesmus denticulatus LAGERH. var. linearis Hansc. f. 
granulatus Horros. n. f. 


Fig. 114—119. 


Cellulis 9,8—15,2 X 2,7—4,4 u, membrana granulis parvis in series re- 
gulares ordinatis instructa, forte circa polos nodis maioribus; coenobiis 
quibuscumque granulis obtusis circa polos gradatim in aculeos parvos 
transeuntibus. A var. lineari HANsG. membrana granulata differt. 


Coenobien vierzellig; Zellen gestreckt, in gleicher Höhe stehend, 
9,8 bis 15,2 X 2,7 bis 4,4 u groß. Membran mit in regelmäßige Reihen 
geordneten kleinen Erhebungen verziert. Außer diesen auf den Polen 
und in der Nähe dieser auch größere Verzierungen sichtbar. Auf den 
Zellen einiger Coenobien gehen die halbkugelförmigen Erhebungen in 
der Polgegend allmählich in kleine Stacheln über. Die für die denticu- 
latus-Form bezeichnende Stachelung entwickelt sich auf manchen Coe- 
nobien nicht prägnant. Solche sind auf den Abbildungen 114 bis 116 
sichtbar. Diese Coenobien habe ich trotzdem hier angeführt, da zwi- 
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schen den Thalli solcher ungewöhnlichen Individuen und den typischen 
Coenobien auch Übergangsformen vorkommen. Eine solche ist auf 
Abb. 118 aufgezeigt. 

Weicht von der Alge var. linearis Hansc. durch ihre granulierte Zell- 
wand ab. 


44. Scenedesmus denticulatus LAGERH. var. costato-granulatus Horros. 
n. var. 


Fig. 121—125. 


Cellulis 8—12 X 2,3—4,5 u. Typo cellulis rotundatis, costis membra- 
naque confragosa-verrucosa a var. costato Horros. membrana plana, no- 
dosa-confragosa, costis confragosis-spinulosis formaque cellularum rotun- 


data differt. 


Zellen gestreckt oval, ihre Enden abgerundet. Die fiir den Typ kenn- 
zeichnende Eckigkeit erscheint nur sehr selten an manchen kleineren 
Partien der Zelle und weist auf die Verbindung mit der Grundform hin. 
Zellen in gleicher Höhe und derselben Ebene angeordnet, können sel- 
ten auch ein wenig alterniert und auch gebogen sein. Auf den Rand- 
zellen, deren nach außen gerichtete Seite konvex ist, je vier kurze 
Stacheln. Von diesen stehen zwei horizontal oder schräg nach auswärts 
blickend, während die beiden anderen, die sich an den Zellenden be- 
finden, gerade, nach auswärts oder schief gerichtet sind. Es können sich 
aber neben diesen Gebilden auch Wülste, oder — ohne Stacheln — nur 
größere Wülste entwickeln. Auf den Zellen verläuft längsgerichtet eine 
aus Warzen bestehende, fast durchgehende Reihe oder ausgesprochene 
Rippe beinahe bis zu den Polen; im letzteren Fall ist sie mit stumpfen 
Wülsten bedeckt. An den Enden der Mittelzellen je ein kleiner Stachel, 
fallweise ein oder mehrere Wülste sichtbar. Zellwand nicht glatt, son- 
dern mit mehr oder minder in Reihen geordneten flachen Erhebungen, 
kleinen Warzen, bedeckt. Größe der Zellen 8 bis 12 x 2,3 bis 4,5 u. 
Coenobien vierzellig. 

Weicht von der Grundform durch ihre abgerundeten Zellen, Rippen, 
und schwächer entwickelten Verzierungen ab. Da sie gerippt ist, steht 
sie der var. costatus Hortos. näher, doch ihre Zellwände tragen keine 
Stacheln, sondern weisen nur flache Wülste, Warzen auf, und die Zellen 
sind auch nicht eckig. 
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45. Scenedesmus arvernensis R. et F. Cuop. f. granulatus Horros. n. f. 
Fig. 126—127 


Cellulis 12,3—13,8 X 4,3—4,6 u; latere extrorso cellularum extimarum 
serie tuberculorum 2 instructo. Typo tuberculis magnis rotundatis, ra- 
rius apice obtusis vel etiam acutis distinguitur. 


Zellen zylindrisch-oval, doch nicht alternierend, Thalli ebenfalls nicht 
gebogen. Coenobien bestehen aus je vier, 12,3 bis 13,8 4,3 bis 4,6 u 
großen Zellen. Auf der nach außen gerichteten Seite 
der Randzellen verlaufen zwei Warzenreihen. Bei 
den Mittelzellen nur auf ihren abgerundeten Ecken je zwei große 
Wülste. Auf den Enden aller Zellen, besonders auf denen der mittleren, 
können manchmal 1 bis 2 spitze, dicke Stacheln vorhanden sein, die an 
die Verzierung von S. arvernensis R. et F. CHoD erinnern. 

Weicht von der Grundform durch ihre großen, abgerundeten, selte- 

ner stumpfendigen oder gar spitzen Erhebungen ab. 
Scheint durch die Form ihrer Zellen und die an den Enden dieser be- 
findlichen Verzierungen auch mit S. denticulatus LAGERH. verbunden 
zu sein, besonders jene Exemplare, bei denen sich an den Zellenden 
manchmal dicke Stacheln entwickeln. 


46. Scenedesmus arvernensis R. et F. CHop. f. heterogranulatus 
Horros. n. f. 


Fig. 128—129. 


Cellulis 12—14 X 4,8—5,8 u. Typo tuberculis duarum magnitudinum 
certe differt. 


Zellen zylindrisch-oval, die nach außen gerichtete Seite der Rand- 
zellen konvex. Zellenden i. allg. abgerundet, doch auch an die denti- 
culatus-Formen erinnernde, abgeschnittene, gerade Teile nicht selten. 
An den Zellenden 2 bis 3 gut entwickelte, stark hervortretende Wiilste, 
seltener gedrungene Stacheln. Auf der Zellwand zwischen den Polen 
verstreut weitere ähnliche Erhebungen sichtbar. Diese großen Wülste 
vereinigen sich manchmal auch zu kürzeren Reihen. Außer diesen die 
Zellwand dicht mit unregelmäßig angeordneten oder auch zu Reihen 
vereinten, kleineren, halbkugelförmigen Erhebungen bedeckt. Coeno- 
bien vierzellig, Zellen stehen in gleicher Höhe und derselben Ebene, 
können aber auch alterniert sein; ihre Größe 12 bis 14 X 4,3 bis 5,3 u. 

Weicht von der Grundform durch ihre in zwei Größen erscheinenden 
Erhebungen ab. 
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47. Scenedesmus dispar Bris f. spinosus Hortos. n. f. 
Fig. 130. 
Cellulis 8,4—8,6 X 2,3—2,5 u; spinis 1—2 u longis. Typo coenobiis rec- 
tis, spinis pluribus et parvitate differt. 

Coenobien vierzellig, ihre Glieder gestreckt oval, in gleicher Höhe 
und derselben Ebene angeordnet, nicht alternierend, 8,4 bis 86 x 2,3 
bis 2,5 u groß. An dem diagonal gegenüberliegenden Ecken der Rand- 
zellen je zwei Stacheln; von diesen ist einer horizontal, der andere verti- 
kal gerichtet. In der Richtung der anderen Diagonale sowohl an den 
Rand- als auch an den Mittelzellen je ein Stachel, ihre Länge 1 bis 2 u. 

Weicht von der Grundform durch ihr nicht gebogenes Coenobium, 
kleineres Ausmaß und durch ihre zahlreicheren Stacheln ab. 


48. Scenedesmus brevispina (SM.) CHoD. var. bicaudatus Horros. n. var. 
Fig. 131. 


Cellulis 11—11,3 X 3,8-—4,2 u; polis secundum unum diagonum 1—1 
spina 2u longa, secundum alterum diagonum dentibus 2—2 ornatis. 
Typo spinis differt. 

Größe der gestreckt ovalen, in abgerundeten Polen endenden Zellen 
11,0 bis 11,3 x 8,8 bis 4,2 u. In der Richtung der einen Diagonale je 
ein 2u langer Stachel. In der anderen Richtung sind die Pole mit je zwei 
kleinen Zähnen verziert. Membran farblos und glatt. Coenobien zwei- 
zellig. 

Weicht von S. brevispina (Sm.) CHopD. durch ihre Bestachelung ab. 
Bei der Grundform sind oft auch an den Polen zwei kleine Stacheln zu 
finden, wie dies auch die Abbildungen von CHoDAT beweisen (I. c. 
Fig. 88). 


49. Scenedesmus circumfusus HORTOB. n. sp. 
Fig. 132—137. 


Cellulis 9—11,6 X 3,3—4,5 u, unius altitudinis, eiusdem planitiei, serie 
longitudinali granulorum confluentium, hac atque illac forte incrassata, 
forte granulis obtusis vel acutis instructa ornatis; polis cellularum spinis 
1—2 rectis vel curvatis, 1,2—1,6 u longis praeditis. 

Die aus in derselben Ebene und in gleicher Höhe stehenden Zellen 
zusammengesetzten Thalli umfassen zwei oder vier Glieder; Größe die- 
ser 9,0 bis 11,6 X 3,3 bis 4,5 u. An den Zellenden 1,2 bis 1,61 lange, 
gerade oder gebogene Stacheln; Zahl dieser je Pol 1, höchstens 2. Längs 
der Zellen verläuft eine aus kleineren oder größeren, stumpfendigen 
oder spitzen Erhebungen bestehende Warzenreihe, die sich an manchen 
Stellen auch verdicken kann. Auf den Randzellen kann außer der sich 
reifenartig der Länge nach hinziehenden Rippe auch auf der nach aus- 
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wärts gerichteten Seite eine ähnliche Verdickung die beiden Pole ver- 
binden. Membran glatt. 

Gehört in den Verwandtschaftskreis von S. armatus Cuop. Von dieser 
Art und ihren Varietäten weicht sie durch die winzigen Stacheln sowie 
durch die die Zellen umgebenden, mit stumpfen oder spitzen Erhebun- 
gen verzierten Rippen ab. 


50. Scenedesmus circumfusus Hortos. var. bicaudatus Horros. n. var. 
Fig. 138—145. 


Polymorphus. Cellulis 8,4—16,8 X 2,4—4,4 u, costa longitudinali, quasi 
circulo doliari, plerumque tota longitudine bene evoluta, recta, paene 
levi, e nodis minoribus-maioribus verruciformibus aut ab invicem sepa- 
ratis aut coalescentibus formata, spinis vel obtusis vel acutis ornata prae- 
ditis (costa in medio cellularum quandoque interrupta); membrana vel 
perfecta levi, vel parum confragosa, vel seriebus granulorum parvorum 
cooperta; cellulis extimis secundum unum diagonum 1—1 spina 1,3— 
4,3 u longa armatis. 


A S. circumfuso imprimis spinis extimis dimidio paucioribus differt. 


Eine in ihrer Erscheinung sehr wechselreiche Form, die man — wä- 
ren die Übergangsformen nicht bekant — leicht in mehrere Taxa auf- 
gliedern könnte. Sie ist also ein glänzendes Beispiel für den Polymorphis- 
mus der Scenedesmus-Arten. Coenobien zwei- oder vierzellig. Zellen ge- 
streckt oval, ihre Enden abgerundet. Die anscheinend etwas stumpf zu- 
gespitzten Zellenden sind in Wirklichkeit ebenfalls stumpf abgerundet, 
nur die Warzenreihe verleiht ihnen ein spitzigeres Bild. Randzellen 
leicht konvex. Zellwand vollkommen glatt, fallweise ein wenig rauh 
oder mit Reihen winziger Wülste bedeckt. Auf allen Zellen verläuft 
längsgerichtet eine in ihrer ganzen Ausdehnung meist gut entwickelte, 
gerade und fast glatte oder aus zusammenhängenden, manchmal aber 
auch aus einzelnen, kleineren oder größeren, warzenförmigen, oft mit 
stumpfendigen Auswüchsen, ja sogar mit spitzen Stacheln verzierte, 
reifenartige Rippe. Diese ist im zentralen Teil der Zelle ab und zu 
unterbrochen. In den Buzsäker Fischteichen kann man von den allein- 
stehenden Warzenreihen und von den glatten Reifen bis zum bestachel- 
ten alle Übergänge vorfinden. An den Randzellen in der Richtung der 
einen Diagonale je ein 1,3 bis 4,3 u langer, nach außen gerichteter, 
horizontal stehender oder den Zellen zu geneigter Stachel. Auch an den 
Zellenden sind Stacheln zu finden, diese sind aber immer kürzer als 
diejenigen, die in den Ecken der Randzellen sitzen. Größe der Zellen 
8,4 bis 16,8 x 2,4 bis 4,4 u. 

Weicht von Scenedesmus circumfusus Hortos. hauptsächlich durch 
um die Hälfte geringere Zahl der Stacheln ab. 
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51. Scenedesmus circumfusus Hortos. var. bicaudatus Horton. f. 
granulatus Horros. n. f. 


Fig. 146—150 


Cellulis 8,4—14 X 2,4—8,9 u, per longitudinem costa crassa verrucosa 
saepe spinosa ornatis, membrana granulis maioribus-minoribus inordi- 
nate dispositis aspera. 

A var. bicaudato Horton. membrana aspera differt. 


Coenobien vierzellig, Größe der Zellen 8,4 bis 14,0 x 2,4 bis 3,9 u. 
Membran nicht glatt und weist zufolge der kleineren oder größeren, 
unregelmäßig angeordneten Erhebungen eine rauhe Oberfläche auf. 
In der Längsachse der Zellen verläuft eine kräftige, warzige, oft sta- 
chelige Rippe. Länge der auf den Randzellen befindlichen Stacheln 
1 bis 2 u. 

Weicht von var. bicaudatus Hortos. durch ihre Membranverzierun- 
gen ab. 

Im untersuchten Material fand ich auch einen abnormen Thallus 
dieser Form (Fig. 146). An einer rechtsseitigen Zelle des vierzelligen 
Coenobiums verliefen zwei längsgerichtete warzige Reifen, während 
auf der einen Mittelzelle die Verzierung im zentralen Teil unter- 
brochen war. Zellgröße 9,5 bis 11,0 X 2,4 bis 2,6 u. 


52. Scenedesmus circumfusus Hortos. var. bicaudatus Hortos. f. 
pulcher Horros. n. f. 


Fig. 158 


Cellulis 14,5—16,8 X 4--4,4 u, nodis semiglobosis, in series regulares 
ordinatis, ornamentis per longitudinem cellularum dispositis maioribus, 
quandoque ad instar costae confluentibsu. A var. bicaudato Horros. or- 
namentis membranae distinctus. 


Coenobien vierzellig. Zellen 14,5 bis 16,8 x 4,0 bis 4,4 u groß, mit 
in regelmäßigen Reihen angeordneten halbkugelförmigen Erhebungen 
verziert. Die in der Mitte der Zellen verlaufenden Erhebungen 
sind größer, schmelzen manchmal schon zu rippenartigen Verzierungen 
zusammen. 

Weicht von var. bicaudatus Horros. durch ihre in Reihen geordneten 
Membranverzierungen ab. 


53. Scenedesmus circumfusus Hortos. var. robustus Horros. n. var. 
Fig. 151—157 


Cellulis elongato-cylindricis, 12—16,8 X 3,8—4,8 u; lateribus extrorsis 
cellularum extimarum costis 2—2 ornatis, cellulis medianis costa 1—1 
bene evoluta in medio cellularum medianarum forte tenuiescenti, vel im- 
mo interrupta instructis; membrana non levi, seriebus plus-minus regulari- 
bus tuberculorum minorum-maiorum instructa; polis forte etiam spina 
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1—1 robusta brevique armatis; cellulis extimis secundum unum diago- 
num spina 1—1, aequilibri, 2—8,3 u longa, basi crassa praeditis. 

Coenobien vierzellig. Zellen gestreckt zylindrisch, 12,0 bis 16,8 X 
8,8 bis 4,8 u groß; die nach außen gerichtete Wand der Randzellen 
leicht gewölbt und mit je zwei längsgerichteten Rippen oder Reifen 
von ungleichem Rand und rauher Oberfläche verziert. Auf den Mittel- 
zellen von diesen Gebilden bloß je eines vorhanden, das in der Mitte 
manchmal dünner ist und auch unterbrochen sein kann. Die Zellwand 
ist nicht glatt, sondern weist mehr oder weniger regelmäßige Reihen 
von kleineren oder größeren Wülsten auf. An den Zellenden treten 
die längsgerichteten Rippen stark hervor, neben diesen kann sich je ein 
dicker, kurzer Stachel entwickeln. An den Randzellen befindet sich 
in der Richtung der einen Diagonale je ein 2,0 bis 3,3 u langer, aus 
dickem Ansatz hervorragender Stachel in horizontaler Lage. Zellen 
der Coenobien stehen — ohne zu alternieren — in gleicher Höhe und 
derselben Ebene oder sind leicht gebogen. 

Im Teich Nr. V fand ich im Juni auch einen abnormen Thallus. Auf 
diesem waren sogar zwei Abnormitäten sichtbar: 1. In allen Ecken stand 
je ein Stachel, von diesen waren die nach der Richtung der einen Dia- 
gonale zugewandten länger, diejenigen hingegen, die nach der ande- 
ren Diagonale zugekehrt waren, besaßen bloß die halbe Länge der 
ersteren. 2. Am unteren Teil des Coenobiums haben sich die äußeren 
Stacheln verdoppelt. 

Auf Grund ihrer Verzierungen und Erscheinungen habe ich ihr in 
der Nähe von S. circumfusus HORTOB. n.sp. einen Platz eingeräumt. 
Von dieser Art weicht sie jedoch durch ihren größeren Umfang, durch . 
die Rippen der Randzellen, Verzierungen der Membran und durch 
ihren in jeder Hinsicht robusteren Aufbau ab. Die Entwicklung und 
Länge bringt sie mit der Form S. circumfusus Horros. var. bicaudatus 
Horros. in engere Verbindung. 


54. Scenedesmus circumfusus HoRTOB. var. semiquadrispinosus 
HOoORTOB. n. var. 
Fig. 159 
Cellulis 11,2—11,5 X 5,2—5,5 u; cellulis extimis secundum diagonum 


unum spinis 2—2 brevibus, 2,5—83 u longis praeditis. Typo propter par 
unum spinarum distinctus. 


Coenobien zweizellig. Größe der gestreckt ovalen, gerippten Zellen 
11,2 bis 11,5 X 5,2 bis 5,5 u. An den Zellenden in der Richtung der 
einen Diagonale je zwei kurze, nur 2,5 bis 3,0 u lange Stacheln. Am 
anderen Zellende auf der Rippe je ein Stachel sichtbar. Membran glatt. 

Mit den in diagonaler Richtung stehenden Stachelpaaren weicht sie 
vom Typus ab. 
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55. Scenedesmus semipulcher Hortos. n. sp. 
Fig. 160—164. 
Cellulis 8,4—12,8 X 28,5 u; angulis cellularum extimarum secundum 
unum diagonum spina 1—1 plerumque aequilibri, 4—11,5 u longa, prae- 
terea forte serie brevi verrucarum ornatis; polis aspinosis, vel spina una 


brevi instructis; latere unico cellularum costa 1—1 levi, vel aspere mar- 
ginata superficieque aspera ornato. 


Zellen zylindrisch, 8,4 bis 12,8 X 2,0 bis 3,5u groß, ihre Enden 
stärker oder mäßiger gewölbt. Die Pole stachellos, bzw. mit je einem 
kurzen Stachel versehen. An den Ecken der Randzellen, in diagonaler 
Richtung ein horizontal stehender, manchmal aber gebogener, 4— 11,5 u 
langer Stachel. Nur an einer Seite der Zellen verläuft von Pol zu Pol 
eine glattrandige, oder rauh-stachelige Rippe. Diese längsgerichtete 
Verzierung kann in der Mitte der Zelle ganz dünn werden, oder in klei- 
neren Abschnitten auch unterbrochen sein. An den Randzellen kann 
in der Nähe der Pole auch ein Wulst, oder ein kurzer Streifen vorkom- 
men. Der längsgerichtete Streifen kann sich in der Nähe der Zellenden 
auch verbreiten. Coenobien vierzellig, ihre Glieder in derselben Ebene 
angeordnet. 

Die neue Art steht auf Grund ihrer Zellform und Verzierung der 
Gruppe armatus nahe, doch weicht sie durch ihre halbe, längslaufende 
Verzierung von allen Algen dieser Gruppe scharf ab. 


56. Scenedesmus latocostatus HOTROB. n. sp. 
Fig. 165. 


Cellulis cylindricis, 10,5—12 X 3,6—4 u; latere extrorso cellularum ex- 
timarum regulariter curvato; polis cellularum extimarum spinis 2—2, 
invicem controverse directis, brevibus instructis; cellulis medianis spina 
1—1 magnitudine posituraque simili alternatim ornatis; cellulis omni- 
bus zona lata, verruculose marginata, superficie non levi, ad instar fas- 
ciolae cuiusdam, forte ad cellulas medianas ad medium interrupta prae- 
ditis. 

Diese mit ungewöhnlich breitem Streifen verzierte Alge gehört in 
die Nähe der armatus-Gruppe. Coenobien vierzellig, mit walzenförmi- 
gen Zellen, die in gleicher Höhe und derselben Ebene angeordnet sind. 
Die nach außen gerichtete Wand der Randzellen gekrümmt. Zellenden 
breit abgerundet. An den Enden der Randzellen je zwei, in gegensätz- 
liche Richtungen gewachsene Stacheln. Die nach außen gerichteten 
neigen sich den Zellen zu, die gegensätzlichen sind den Mittelzellen 
zugewandt und nach aufwärts gestreckt. Auf den Mittelzellen alternie- 
rend je ein Stachel gleicher Größe und Lage. Auf allen Zellen verläuft 
längsgerichtet, reifenartig ein breiter, rauhrandiger, an seiner Ober- 
fläche nicht glatter Streifen. Diese Verzierung ist auf den Randzellen 
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stärker entwickelt. Auf den Mittelzellen — im zentralen Teil dieser — 
ist sie schwächer ausgeprägt, kann sogar unterbrochen sein. Diese läng 
gerichteten Verzierungen sind nicht so hoch wie breit, nicht rippen- 
artig, sondern können eher als Band oder Reifen angesprochen werden. 
Größe der Zellen 10,5 bis 12,0 x 3,6 bis 4,0 u. 

Weicht von allen Scenedesmus-Formen durch ihre breiten Verzie- 
rungen und die Lage der Stacheln ab. 


57. Scenedesmus armatus Cuop. f. granulatus HORTOB. n. f. 
Fig. 166. 


Cellulis 13—14 X 3,5—4,4 u; spinis extimis 10—12 u longis; membrana 
granulis minoribus-maioribus cooperta. Typo membrana granulata dif- 
fert. 


Thalli vierzellig. In den Ecken der Randzellen je ein 10 bis 12 u lan- 
ger, leicht gebogener Stachel, die in ihrer Lage diagonal übereinstim- 
men. Die in der Richtung der einen Diagonale befindlichen stehen in 
der Verlängerung dieser, das andere Stachelpaar liegt horizontal. An 
den Enden der Rand- und Mittelzellen je ein winziger Stachel sicht- 
bar. Zellwand nicht glatt, sondern mit kleineren oder größeren Er- 
hebungen, Warzen bedeckt. Größe der Zellen 13 bis 14 X 3,5 bis 4,4 u. 

Die kennzeichnendsten Merkmale von Scenedesmus armatus sind die 
langen Stacheln der Randzellen und das Auftreten von längsverlaufen- 
den, kürzeren oder längeren Rippen. Bei dieser Varietät finden wir 
aber nur in den Ecken der Randzellen charakteristische Stacheln, die 
längsgerichteten Rippen fehlen. Stattdessen erscheinen auf den Zell- 
enden gerade oder schräg stehende kurze Stacheln; auch die Zellwand 
ist nicht glatt. Ist es also richtig, diese Form hier zu behandeln? 

Bei der Art Scenedesmus armatus und ihren Formen sind zwar die 
kürzeren oder längeren Rippen sehr charakteristisch, doch können diese 
an manchen Zellen oder an einem ihrer Enden gänzlich fehlen. Statt 
geneigter Stacheln sind auch aufwärts gerichtete bei dieser Art und 
ihren Varietäten nicht unbekannt. Bei dieser neuen Varietät sind die 
kürzeren oder längeren Rippen durch kleine Stacheln und durch Gra- 
nula der Zellwand ersetzt. Ich habe dieser ungewöhnlichen Alge auf 
Grund ihrer Größe, Zellform und Stachellage hier einen Platz zugewie- 
sen. 

Mit ihrer granulierten Zellwand weicht sie vom Typus ab. 
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58. Scenedesmus armatus CHop. var. bicaudatus (GULIELMETTI-PRiNTZ) 
Cuop. f. granulatus Hortos. n. f. 


Fig. 167—169. 


Cellulis 8,4—11 X 2,8—3,3 u; spinis extimis minus lateris 1,5—3 u. 
alterius lateris 8,6—8 u longis. A var. bicaudato costis membranaque 
granulatis, et magnitudine diversa aculeorum extimorum distinguitur. 


Coenobien vierzellig. Zellgröße: 8,4 bis 11,0 X 2,8 bis 3,3u. Am 
Ende der einen Randzelle ist ein 3,6 bis 8,0 u langer, gerader oder ein 
wenig gebogener Stachel. Am Ende der anderen Randzelle und auf 
den Mittelzellenden ein bis zwei kurze Stacheln. Der am diagonal 
gegenüberliegenden Ende der anderen Randzelle befindliche Stachel 
viel kleiner, nur mit 1,5 bis 3,0 u gemessen. Längs der nach außen 
gerichteten Seiten der Randzellen ein bis zwei, mit kleineren oder größe- 
ren Körnern verzierte Rippen. Auch am Ende der Mutterzellen kann 
eine längsgerichtete, etwas rauhe Rippe mit gewelltem Rand vorhanden 
sein. Zellwände glatt, fallweise mit kleineren oder größeren Erhebun- 
gen bedeckt. 

Auffallend ist das Ausmaß der äußeren, langen Stacheln. Von diesen 
ist der eine doppelt so groß, wie der andere, der Unterschied zwischen 
den beiden kann sogar noch bedeutender sein. 

Unterscheidet sich von der Var. bicaudatus (GULIELMETTI-PRINTZ) 
Cuop. durch ihre körnigen Rippen, bzw. Zellen und durch die unter- 
schiedliche Größe der äußeren Stacheln. 


59. Scenedesmus aculeato-granulatus Hortos. (?) var. bicaudatus 
HoRTOB. n. var. 
Fig. 170. 
Cellulis 8—8,4 X 2,6—8 u; cellulis extimis diagonaliter aculeo 1—1 
aequilibri, vix curvato, 5,5—6 longo instructis; polis aculeis cca 1 u 
longis, procul aculeis longis evolutis ornatis; membrana tuberculis mag- 
nis satis dense inordinateque dispositis cooperta. 

Diese, in ihrer Erscheinung ungewöhnliche Form ist durch dreierle: 
Verzierungen bedeckt. An den Randzellen je ein horizontal stehender, 
kaum gebogener, 5,5 bis 6,0 u langer Stachel, auf den breit abgerun- 
deten Polen kurze, mit etwa 1 u bemessene Stacheln sichtbar. Letztere 
entwickeln sich in der Nähe der langen Stacheln nicht, so daß sowohl 
auf dem oberen als auch am unteren Teil der vierzelligen Coenobien 
je 3 Stacheln vorhanden sind. Am ungewöhnlichsten aber ist das Auf 
treten von großen Wülsten, die die Membran ziemlich dicht, unregel- 
mäßig verstreut bedecken. Größe der Zellen 8,0 bis 8,4 x 2,6 bis 3,0 u. 

Da nach meinen Beobachtungen die bicaudatus-Form sowie die Rau- 
heit, dann Körnung der Zellwand bzw. die Erscheinung von größeren 
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Wiilsten progressive Merkmale, auch bei anderen Arten parallel auf- 
tretende Eigenschaften sind, fasse ich diese Pflanzen nur als Varietät 
auf. Ich betrachte sie als einen extremen Typ, der mehrere, gleich- 
zeitig vorkommende Muster in sich vereinigt. 

Ich reihe sie bedingt in den Kreis von S. aculeato-granulatus HoRTOB. 
ein, da die schlankere Zellform, die nach außen gerichtete eingedriickte 
Seite der Randzellen und die symmetrisch angeordneten kurzen Sta- 
che!n der Pole dafür sprechen, daß diese Form wahrscheinlich die bi- 
caudatus-Varietät einer ihr in der Zellform viel ähnlicheren Art ist. — 
Diese kam aber bis jetzt noch nicht zum Vorschein, deshalb reihe ich sie 
bedingt in den Formenkreis der in den Hortobägyer Fischteichen ge- 
fundenen Art ein. 


60. Scenedesmus spinosus CHoD. var. microspinosus HORTOB. n. var. 
Fig. 171 


Cellulis 11,5—12,6 X 3,5--5 u; angulis cellularum extimarum spinis 
7,2—8 u longis, polis cellularum lateribusque cellularum extimarum 
spinis 0,7—1,3 u longis ornatis; spinis lateralibus 3—4. Typo magni- 
tudine cellularum, spinisque parvis lateris cellularum extimarum differt. 

Coenobien vierzellig, Zellen in derselben Ebene und in gleicher Höhe; 
ihre Größe 11,5 bis 12,6 x 3,5 bis 5,0 u. In den Ecken der Randzellen 
je ein 7,2 bis 8,0 u langer, leicht gebogener, nach außen gerichteter 
Stachel. An den Enden der Zellen und an den Seiten der Randzellen 
mit 0,7 bis 1,3 u bemessene winzige Stacheln sichtbar. Zahl der Seiten- 
stacheln 3 bis 4. Alle Stacheln dünn. 

Weicht von der Grundform durch ihr größeres Ausmaß und durch 
die kleinen Stacheln der Randzellen ab. 


61. Scenedesmus spinosus CHOD. var. crassispinosus HORTOB. n. var. 
Fig. 172174 
Cellulis 6—7 X 1,8—2,5 u; spinis longis extimis 3—6,2 u longis, una 
cum spinis curtis eximie crassis. Typo spinis crassis differt. 

Unter den mit normal starken Stacheln versehenen Coenobien fand 
ich auch solche, bei denen die langen Stacheln der Randzellen, oft aber 
auch die kurzen Stacheln der Mittelzellen auffallend dick werden kön- 
nen. Coenobien zwei- oder vierzellig. Größe der Zellen 6 bis 7 x 1,8 
bis 2,5 u. Die äußeren langen Stacheln sind etwas nach außen gerichtet 
oder stehen nahezu horizontal, sind aber auch dann entschieden bo- 
genförmig oder stark gekrümmt und der Zelle zugewandt. Ihre Länge 
beträgt 3,0 bis 6,2 u, sie sind am Ansatz besonders dick. Die zwischen 
den langen, äußeren und an den Zellenden stehenden Stacheln wahr- 
nehmbare Proportion kommt auch hier zur Geltung: die in den Ecken 
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der Randzellen sitzeuden sind am längsten, die seitlichen kürzer und 
die an den Zellenden befindlichen am kürzesten. Bisher habe ich nur 
solche vierzelligen Coenobien gesehen, bei denen an jenen Enden der 
Randzellen, die in der einen Diagonalen liegen, keine kleinen Sta- 
cheln stehen. Dieser symmetrisch in Erscheinung tretende Mangel an 
kleinen Stacheln ist sehr auffallend. 

Weicht von der Grundform durch ihre dicken Stacheln ab. 


62. Scenedesmus spinosus CHoD. var. bicaudatus HORTOB. n. var. 
Fig. 175—189 


Cellulis 5,5—11,3 X 1,6—8,3 u; spinis longioribus cellularum extimarum 
4,5— 7,5 u, spinis brevioribus earum 1,3—2,6 u longis. Typo dimidio nu- 
meri spinarum longarum extimarum differt. 

Es ist mir schon bei der im Buzsaker Fischteich gefundenen Grund- 
form aufgefallen, daß sich die langen äußeren Stacheln denen der bi- 
caudatus-Form nähern. Im reichlichen Material dieses Fischteiches 
konnte ich sozusagen jede Entwicklungstufe der bicaudatus-Form be- 
obachten. Abb. 175 veranschaulicht schon eine entschiedene bicauda- 
tus-Form, da die in der Richtung der einen Diagonale sichtbaren äuße- 
ren Stacheln wesentlich länger als die in der andern Diagonale stehen- 
den sind. Noch kennzeichnendere Vertreter der neuen Varietät sind 
jene Coenobien, bei denen die diagonal stehenden äußeren kleinen 
Stacheln sich in ihrer Länge allmählich den Endstacheln der Mittel- 
zellen nähern. Interessant ist der auf Abb. 177 gezeigte vierzellige Thal- 
lus. In der einen Ecke erscheint anstatt des Stachels nur ein kleiner 
Wulst. Abb. 176 zeigt sogar ein Coenobium, bei dem von den kürzeren 
äußeren Stacheln gar keine Spur mehr zu finden ist. 

Größe der Zellen 5,5 bis 11,3 x 1,6 bis 8,3 u. Die längeren Stacheln 
der Randzellen messen 4,5 bis 7,5 u, die kürzeren (wenn solche über- 
haupt vorhanden) 1,3 bis 2,6 u. Thalli zwei- oder vierzellig, nehmen 
immer dieselbe Ebene ein, sind nicht gebogen. Zellen nicht alternierend. 

Die kennzeichnendste Eigenschaft der neuen Varietät ist, daß das 
Ausmaß der äußeren langen Stacheln, die in der Richtung der einen 
Diagonale stehen, als daß der in der anderen Diagonale stehenden be- 
deutend geringer ist; in extremen Fällen verschwinden diese Stacheln 
ganz. 
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63. Scenedesmus spinosus CHoD. var. symmetricus HORTOB. n. var. 
Fig. 190—192. 


Cellulis 6,3—8,5 X 2,3—2,8u; angulis cellularum extimarum spinis 
4—6 wu longis armatis; lateribus extrorsis cellularum extimarum 1—3, 
lateribus ventralibus tergisque cellularum omnium 1—1 spina 2—4 u 
longa instructis; polis cellularum spinis longitudine similibus praeditis. 
Typo spinis tergi ventrisve cellularum differt. 


Coenobien zwei- oder vierzellig, Zellen in derselben Ebene angeord- 
net, nicht gebogen und nicht alternierend. Ihre Größe beträgt 6,3 bis 
8,5 x 2,3 bis 2,8 u. Die in den Ecken der Randzellen stehenden lan- 
gen Stacheln messen 4 bis 6 u. Bei dieser neuen Varietät sind an der 
nach außen gerichteten Seite der Randzellen 1 bis 3 Stacheln und an 
ihrer nach den Mittelzellen gewandten Seite ist ebenfalls je ein, 2 bis 
4 u langer, gerader oder gebogener Stachel vorhanden. An der Rücken- 
und Bauchseite können sich die Stacheln in der Mitte der Zellen, aber 
auch an den Polen entwickeln. An den Zellenden sind manchmal eben- 
falls Stacheln sichtbar, die Länge dieser beträgt 1,0 bis 1,5 u. 

Weicht von der Grundform durch ihre auf der Rücken- und Bauch- 
seite befindlichen Stacheln ab. 


64. Scenedesmus spinosus CHöD. var. symmetricus Hortos. f. longi- 
spinus HORTOB. n. f. 
Fig. 193. 
Cellulis 7—7,5 X 2,5—2,8 u; polis lateribusque cellularum extimarum 
spinis eiusdem longitudinis, 5—7 u longis armatis; spinis polaribus, ven- 
tralibus et dorsalibus symmetrice ordinatis, 1,5—2,5 u longis. A var. 
symmetrico Hortos. spinis polorum laterumque cellularum extimarum 
eiusdem longitudinis distinctus. 


Coenobien vierzellig. Größe der Zellen 7,0 bis 7,5 x 2,5 bis 2,8 u. 
An den Ecken und Seiten der Randzellen gleich bemessene, 5 bis 7 u 
lange, gerade und etwas gebogene Stacheln sichtbar. Die an den Polen 
sowie an der Rücken- und Bauchseite vorhandenen Stacheln sind 1,5 
bis 2,5 lang und symmetrisch angeordnet. 

Weicht von n. var. symmetricus durch ihre an den Ecken und Seiten 
der Randzellen befindlichen gleichlangen Stacheln ab. 
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65. Scenedesmus intermedius Cuop. var. bicaudatus Horros. f. granu- 
latus Horros. n. f. 


Fig. 194. 


Cellulis 6—6,2  3—3,5u; spinis extimis secundum unum diagonum 
7—8,3 u longis, polis extimis secundum alterum diagonum verrucis, 
forte cellulis etiam medianis verrucis ornatis. A var. bicaudato Horros. 
verrucis parvis differt. 


Thalli vierzellig, Masse der Zellen 6,0 bis 6,2 x 3,0 bis 3,5 u. Auf 
den Randzellen befindet sich in der Richtung der einen Diagonale je 
ein 7,0 bis 8,3 u langer, ein wenig gebogener Stachel. In der Richtung 
der anderen Diagonale je ein kleiner Wulst sichtbar. Solche kleinen Ver- 
zierungen auch auf den Mittelzellen möglich. Pyrenoid groß, deutlich 
sichtbar. 

Weicht von var. bicaudatus Horros. durch ihre kleinen Wülste ab. 


66. Scenedesmus intermedius Caop. var. balatonicus Horros. f. 
longispinosus Hortos. n. f. 


Fig. 195. 


Cellulis 5,6—6,2 X 2,2—2,8 u; spinis cellularum extimarum mediana- 
rumque aequaliter 5,3—6,4 u longis. A var. balatonico Horros. spinis 
longitudine aequalibus maioribusque differt. 

Coenobien vierzellig, Zellgröße 5,6 bis 6,2 x 2,2 bis 2,8 u. In der 
Lange der auf den Rand- und Mittelzellen befindlichen Stacheln kein 
nennenswerter Unterschied; sie können gerade, etwas gebogen oder den 
Zellen zu gekrümmt sein. Ihre Länge beträgt 5,3 bis 6,4 u. 

Weicht von var. balatonicus durch ihre gleich bemessenen, längeren 
Stacheln ab. 


67. Scenedesmus intermedius Cuop. var. balatonicus Horros. f. 
granulatus Hortos. n. f. 


Fig. 196. 


Cellulis 5,6—5,8 X 2,6—2,8 u; spinis 2,5—8 u longis; cellulis nodis mag- 
nis seriebusque brevioribus-longioribus nodorum ornatis. A var. bala- 
tonico Hortos. nodis et spinis longitudine aequalibus distinctus. 


Coenobien vierzellig, Zellen stark alternierend. 5,6 bis 5,8 x 2,6 bis 
2,8 u groß. Länge der gut entwickelten, geraden oder etwas gebogenen 
Stacheln 2,5 bis 3,0 u, auf den Rand- und Mittelzellen von gleichem 
Ausmaß. Auf den Zellen große Wülste und kürzere bzw. längere Wulst- 
reihen zu sehen. 

Weicht von var. balatonicus durch ihre großen Erhebungen und die 
gleiche Länge der Stacheln ab. 
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68. Scenedesmus intermedius Cuop. var. acaudatus Horros. f. 
granulatus HORTOB. n. f. 
Fig. 197—198. 
Cellulis 6,2—7 X 2—2,3 u; nodis minoribus-maioribus prope polos cel- 
lularum dispositis. A var. acaudato Horros. ornamentis membranae 
bene evolutis differt. 


Größe der gestreckt ovalen oder leicht tropfenförmigen Zellen 6,2 bis 
7,0 x 2,0 bis 2,3 u. In der Nähe der Zellenden unregelmäßig angeord- 
nete, kleinere oder größere Wülste vorhanden. Die warzenartigen Er- 
hebungen ziehen sich manchmal bis zur Mitte der Zelle hin. 

Weicht von var. acaudatus durch ihre stark entwickelten Zellwand- 
verzierungen ab. 


69. Scenedesmus graciosus HORTOB. n. sp. 
Fig. 199. 
Cellulis elongato-ovalibus, 10,5—11,4 X 4—4,4 u; polis earum aculeis 
7,3—8,5 u longis, praeter eos pro cellula etiam spina una parva (0,54 
longa) ornatis. 

Coenobien vierzellig, Zellen gestreckt oval, an ihren Enden je ein 7,3 
bis 8,5 u langer, stärker oder schwächer gebogener Stachel sichtbar. Ne- 
ben diesen kommt auf jeder Zelle auch ein kleiner, etwa 0,5 u langer Sta- 
chel vor. Größe der Zellen 10,5 bis 11,4 X 4,0 bis 4,4 u. Pyrenoid groß 
und gut wahrnehmbar. 

Die neue Art gehört in den Formenkreis von Scenedesmus inter- 
medius CHop. An var. balatonicus Hortos. f. longispinosus Horros. 
erinnert sie durch ihre langen Stacheln. Von S.intermedius Cuop. 
weicht sie durch ihre an beiden Enden der Zellen auftretenden, langen 
und die neben diesen sichtbaren kurzen Stacheln sowie durch ihre ge- 
streckten großen Zellen ab. Von f. longispinosus HoRrToB. unterscheidet 
sie sich durch ihre an beiden Zellenden vorhandenen, langen und die 
neben diesen stehenden kleinen Stacheln sowie durch ihre fast doppelte 
Größe. 

Beiliegende Abbildung weist eine gewisse Abnormität auf. Die rechts- 
seitigen beiden Zellen des Thallus haben ihren Platz gewechselt. Die- 
ser Umstand ist die Erklärung dafür, daß sich die zweistachelige Rand- 
zelle an der Stelle der 3. Zelle befindet und diese auf den Rand geriet. 


Nova Hedwigia I, 3 + 4 Hortobagyi | 367 


70. Scenedesmus furcosus HoRTOB. n. sp. 
Fig. 200. 


Cellulis 6—7 X 2,6—2,8 u, elongato-ovalibus, apice uno tenuiescentibus; 
polo uno cellularum unius partis dimidiae coenobii spinis 2—2 (rarius 
3) furcaeformiter ortis, polo altero earum spina 1—1 ornato; parte al- 
tera coenobii ornamentis similibus secundum gradus 180° retrorsis in- 
structa; nonnumquam cellulis extimis etiam spina una mediana praedi- 
tis; spinis omnibus 2—4,7 wu longis. 

Coenobien vierzellig, Zellen gestreckt oval, an einem Ende verjiingt; 
dieser Pol sieht ein wenig eckig aus. Das Coenobium kann in zwei zwei- 
zellige Teile gegliedert werden, beide sind von ähnlichem Aufbau, aber 
gegeneinander um 180° gedreht. Am einen Zellende der einen Gruppe 
je zwei, seltener drei sich gabelig verzweigende Stacheln; beim ande- 
ren zweizelligen Coenobiumteil ist ebensolche Stachelung am anderen 
Ende der Zellen sichtbar. An den gegeniiber liegenden Zellenden je 
ein horizontal liegender oder abwärts geneigter Stachel vorhanden. 
Manchmal entsteht auch in der Mitte der Randzellen ein Stachel. Linge 
der Stacheln 2,0 bis 4,7 u, Größe der Zellen 6 bis 7 x 2,6 bis 2,8 u. 
In den Zellen füllen die längs der Wand befindlichen Chloroplasten 
nicht den ganzen Raum aus. Pyrenoide groß und gut sichtbar. 

Diese Art von sonderbarem Zellaufbau und Stachelentwicklung ge- 
hört zum Formenkreis von Scenedesmus intermedius CHop. weicht 
aber von diesem durch ihre Zellform sowie Zahl und Anordnung der 
Stacheln ab. 


71. Scenedesmus ornatus HoRTOB. n. sp. 
Fig. 201. 


Cellulis alternantibus, ovalibus vel elongato-ovalibus, 5,3—6 X 2,5— 
8 u; polis cellularum extimarum spina 1—1, parum curvata, 3,8—5 u 
longa, praeter eam etiam spina 1—1 cca 1 ulonga ornatis; polo rotundiore 
cellularum medianarum spinis 2—2, polo acutiore 1—1 spina parva si- 
mili armato. 


Glieder der vierzelligen Coenobien eiförmig oder gestreckt oval, stark 
alternierend, ihre Größe 5,3 bis 6,0 x 2,5 bis 3,0 u. An den Enden 
der Randzellen je ein gebogener, 3,8 bis 5,0 u langer, gut entwickel- 
ter, neben diesem je ein, ungefähr 1 u langer, ebenfalls leicht gebogener 
Stachel. An den mehr konvexen Enden der Mittelzellen je zwei Sta- 
cheln, an ihren spitzigeren Enden je ein ähnlicher Stachel sichtbar. 
Membran farblos und glatt. 

Ist der Alge Scenedesmus intermedius Cuop. am meisten ähnlich, 
doch weicht sie von dieser durch ihre Bestachelung und Zellform ab. 
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72. Scenedesmus speciosus HORTOB. n. sp. 
Fig. 202. 


Cellulis cylindraceo-ovalibus, forte parum alternantibus, 12,5—14 X 
5,4—5,6 u; angulis cellularum extimarum aculeo 13—15,5 u longo, uno 
polo cellularum extimarum secundum diagonum unum verruca 1—1, 
polis ambobus cellularum medianarum dente 1—1 parvo ornatis; mem- 
brana leniter confragosa-verrucosa. 

Coenobien vierzellig, nicht gebogen. Zellen zylindrisch-oval, ein we- 
nig alternierend, 12,5 bis 14,0 x 5,4 bis 5,6 u groß; ihre Enden ab- 
gerundet. Die AuBenseite der Randzellen leicht konvex. In ihren Ecken 
je ein schräg stehender, auswärts gerichteter, mehr oder minder ge- 
bogener, 13,0 bis 15,5 langer Stachel; an einem Pol in diagonaler 
Anordung je ein Wulst. Pole der Mittelzellen ziemlich gewölbt mit je 
einem kleinen Zahn versehen. Zellen von den wandnahen Chloroplasten 
ausgefiillt, in ihrer Mitte ein groBes Pyrenoid deutlich wahrzunehmen. 

Die neue Art gehört zum Verwandtschaftskreis von S. intermedius 
CHoD. An ihr sind fast alle Membranverzierungen vorhanden. Weicht 
von allen bislang bekannten Formen der Art S. intermedius Cuop. 
durch: 

1. ihre rauhe, warzige Membran, 

2. das gemeinsame Vorkommen der langen äußeren Stacheln, kür- 

zeren Zähne und größere Wülste, sowie 

3. ihr größeres Ausmaß ab. 

Auf Grund ihrer Form und Stachellänge kann man ihr einen Platz 
in der Nähe von S. ellipsoideus Cuop. zuweisen, doch sind in ihren 
Coenobien die Zellen viel loser miteinander verbunden als bei S. ellip- 
soideus Cuon.; das Habitusbild der der Coenobien ist grundverschie- 
den. 


73. Scenedesmus nanus Cuop. f. maculatus Hortos. n. f. 
Fig. 203—206. 
Cellulis 6—8,4 X 2,4—3,8 u; spinis 1,6—5,2 u longis; polis forte etiam 
dente parvo ornatis; membrana nodis maioribus seriebusque breviori- 
bus eorum praedita. Typo ornamentis membranae distinctus. 

Die neue Form erschien bis jetzt nur in zweizelligen Coenobien. Zel- 
len oval, ihre Enden breit abgerundet. Seitenlinie der Randzellen weist 
manchmal eine sehr leicht S-förmige Krümmung auf. Größe der Zellen 
6,0 bis 8,4 X 2,4 bis 3,8 u. Auf den Enden der Randzellen je ein gerader 
oder gebogener, schräg oder fast horizontal stehender, 1,6 bis 5,2 u langer 
Stachel. An den Polen fallweise auch ein Zahn sichtbar. An der Zell- 
wand größere Wülste, Warzen, kürzere Reihen dieser Gebilde oder — 
falls sie ineinanderfließen — kürzere Streifen von rauher Ober- und 
Seitenflache vorhanden. In der Anordnung der verschieden großen 
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Wülste und der ungleichen Streifen offenbart sich auch eine gewisse 
Symmetrie. In den Zellen auch Pyrenoide. 

Abb. 205. zeigt einen abnormen Thallus. Der in der rechten Zelle 
des Coenobiums befindliche, obere Stachel entwickelte sich nicht, an 
seiner Stelle erschien nur ein kleiner Wulst. Zellgröße im abnormen 
Coenobium: 8,0 X 3,8 u. Länge der Stacheln 4,5 bis 5,2 u. 

Weicht von der Grundform durch ihre Zellwandverzierungen ab. 


74. Scenedesmus nanus CHoD. var. spinosus HORTOB. n. var. 
Fig. 207—208. 


Cellulis 5,6—7,2 X 28,6 u; angulis cellularum extimarum aculeis 2— 
3 u longis ornatis; polo tantum uno cellularum spina cca 0,5—0,7 u 
longa, parum oblique versa, symmetrice disposita armato. 

Zellen gestreckt oval, 5,6 bis 7,2 x 2,0 bis 3,6 u groß. Die nach 
außen gerichtete Seite der Randzellen leicht konvex, ihre Pole gewölbt. 
In ihren Ecken horizontale oder ein wenig den Zellen zu geneigte, 
schwach gekrümmte, 2 bis 3 u lange Stacheln sichtbar. An den Po- 
len entwickeln sich nur auf der einen Seite etwa 0,5 bis 0,7 u lange, 
ein wenig nach der Seite blickende Stacheln. Sie sind symmetrisch an- 
geordnet: diejenigen, die an nebeneinander befindlichen Zellen stehen, 
blicken in dieselbe Richtung. Coenobien zwei- oder vierzellig; in letzte- 
ren können die Zellen auch alternierend angeordnet sein, sie liegen aber 
in derselben Ebene. Chloroplasten füllen das Lumen nicht ganz aus. 
Pyrenoide verhältnismäßig groß und auffallend. 

Weicht von der Grundform durch die am einen Ende der Zellen er- 
scheinenden, symmetrisch entwickelten kleinen Stacheln ab. 

Die vierzelligen Thalli sind der Art S. dispar Brés. sehr ähnlich, 
doch von dieser unterscheiden sich die Buzsäker Coenobien durch die 
an beiden Polen ihrer Randzellen sichtbaren, langen Stacheln deut- 


lich. 


75. Scenedesmus nanus CHop. var. bicaudatus Horros. n. var. 
Fig. 209. 
Cellulis 7,5—8 X 3—3,2 u, aculeis longis (4—4,5 u) secundum unum 
diagonum tantum, prope eos et in polo altero spina 1 vel 2 brevibus 
ornatis. Typo dimidio numero aculeorum longorum aculeisve parvis 
differt. 

Coenobien zweizellig, Masse der Zellen 7,5 bis 8,0 x 3,0 bis 3,2 u. 
In der Richtung der einen Diagonale entwickeln sich lange Stacheln, 
die 4 bis 4,5 u messen. In ihrer Nähe sowie an anderem Pol ein oder 
zwei kurze Stacheln sichtbar. 

Weicht vom Typ durch ihre halbzähligen langen Stacheln und durch 
die kurzen Stacheln ab. 
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76. Scenedesmus longispina Cuop. f. gibberus Horros. n. f. 
Fig. 210—213. 


Coenobiis curvatis, cellulis altitudine discrepantibus, 8—12,3 X 3—4,6 u; 
angulis cellularum extimarum 1—1 spina 9—12 u longa, variis modis 
curvata ornatis; polis forte spinis parvis instructis. Typo coenobiis cur- 
vatis, dispositione irregulari cellularum differt. 


Coenobien vierzellig, gebogen. Zellen nicht in derselben Höhe an- 
geordnet, 8,0 bis 12,3 X 3,0 bis 4,6 u groß. In den Ecken der Rand- 
zellen je ein 9 bis 12 u langer, verschiedenartig gebogener, gut ent- 
wickelter Stachel in sehr wechselvoller Lage sichtbar. Pole stachellos 
oder nur einen Stachel tragend. 

Weicht von der Grundform durch ihre stark gebogenen Coenobien 
und der rapsodischen Anordnung der Zellen ab. 


77. Scenedesmus longispina Cuop. var. regularis Horros. n. var. 
Fig. 214. 

Cellulis 10—11,2 X 2,6—3 u; angulis cellularum extimarum spinis 9— 
9,5 u longis armatis; polis parum acuminatis plerumque spina 1—1 in- 
structis. Typo cellulis cylindraceis polisque parum acuminatis differt. 

Coenobien vierzellig. Zellen säulenförmig, sogar die äußeren haben 
parallele Wände; die nach außen gerichtete Membran dieser biegt sich 
auch eher nach innen. Größe der Zellen 10,0 bis 11,2 x 2,6 bis 3,0 u. 
Pole zugespitzt. In den Ecken der Randzellen je ein schief nach außen 
gerichteter, gerader oder leicht gewellter, 9,0 bis 9,5 u langer, dünner 
Stachel sichtbar. Membran glatt und farblos. 

Weicht von S. longispina Cuop. durch ihre walzenförmigen Zellen 
und zugespitzten Pole ab. 


78. Scenedesmus longispina CHoD. var. asymmetricus Horros. f. 
granulatus Horros. n. f. 


Fig. 237— 239. 


Cellulis 8,4—11,6 X 2,8—4 u; polis nodo 1—1 caelato, forte circa acu- 
leos absenti praeditis; spinis 7—9,3 u longis. A var. symmetrico Hor- 
ToB. nodis polorum differt. 


Coenobien vierzellig. Größe der Zellen 8,4 bis 11,6 X 2,8 bis 4,0 u. 
Die in der Richtung der einen Diagonale sichtbaren Stacheln liegen 
fast oder gänzlich horizontal und neigen sich fallweise den Zellen zu; 
sie sind verhältnismäßig dünn. An den Polen je eine gut erkennbare 
stumpfe, gewölbte Erhebung, diese kann jedoch bei den langen Stacheln 
fehlen. Länge der Stacheln 7,0 bis 9,3 u. 

Weicht von var. asymmetricus Horros. durch die Wülste der Pole ab. 
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79. Scenedesmus asymmetricus (SCHROEDER) CHop. var. multispinosus 
HorTos. n. var. 


Fig. 215—216. 


Cellulis 5,7—6,3 X 2,2—2,5 u; polis et parte media cellularum om- 
nium aculeo 1—1, longitudine cca aequali, variis modis curvato, 4— 
4,5 u longo praeditis; polis cellularum medianarum forte aculeo 1—1 
brevi instructis; aculeis ad unum latus curvatis; coenobio quoque cur- 
vato. Typo aculeis pluribus, magnitudine discrepantibus, variis modis 
applicatis curvatisve differt. 


Größe der gestreckt ovalen Zellen 5,7 bis 6,3 x 2,2 bis 2,5 u. Pole 
abgerundet. An diesen und in der Mitte aller Zellen je ein, im großen 
und ganzen gleich bemessener, 4,0 bis 4,5 u langer, mannigfaltig ge- 
bogener Stachel. Auf dem einen Pol der Mittelzellen auch je ein kurzer 
Stachel zu sehen. Alle Stacheln nach einer Seite gerichtet. Coenobien 
gebogen. 

Unterscheidet sich von der Grundform durch ihre zahlreicheren, ab- 
weichende Länge aufweisenden, sehr wechselvoll stehenden und ge- 
krümmten Stacheln. 

Die Asymmetrie kommt außer durch die in der Mittelpartie und nur 
auf der einen Seite entstandenen Stacheln auch in den auf dem einen 
Pol sichtbaren, kurzen Stacheln und in der ungewöhnlichen Zellenzahl 
der Coenobien zur Geltung. 


80. Scenedesmus quadricauda Con. f. granulatus Hortos. 
Fig. 217—219, 224—225. 


Cellulis 9,7—20 X 3,2—7,3 u; aculeis 8—16,5 u longis; cellulis granu- 
lis parvis nodisque maioribus, numero variis ornatis; forte superficie 
paene tota cellularum confragosa. Typo granulis differt. 


Größe der Zellen 9,7 bis 20,0 x 3,2 bis 7,3 u. Coenobien vier- bis 
achtzellig, meist in gleicher Höhe und derselben Ebene angeordnet. 
Es befinden sich aber sowohl bei den vier- als auch unter den acht- 
zelligen auch solche Thalli, in denen die Zellen dem einen Ende zu ent- 
weder gesunken oder erhoben stehen, doch sie alternieren nie. Auf den 
Zellen kleine Wülste oder größere Höcker sichtbar; Zahl dieser sehr 
wechselnd. Es kommt vor, daß sie auf einem vierzelligen Coenobium 
nur auf dem einen Ende der beiden Randzellen erscheinen, doch ist es 
auch möglich, daß die ganze Zelloberfläche beinahe vollständig rauh, 
mit Warzen übersät. Zwischen beiden Extremen alle Übergänge zu 
verzeichnen. Länge der spitzen Stacheln 8,0 bis 16,5 u. 

Ich konnte drei interessante abnorme Thalli entdecken. Die linke 
Randzelle eines vierzelligen Thallus ist normal ausgebildet, die zweite 
sieht ihr ähnlich (trägt auch zwei Stacheln), während die übrigen Zel- 
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len b!oß Wüste aufweisen. Folge der abnormen Thallusanordnung: in 
der Mutterzelle haften an der linken Zelle unter Drehung um 180° die 
übrigen. Größe der Zellen 15,0 bis 16,8 X 5,0 bis 5,6 u. Lange der 
Stacheln 11,5 bis 13,5 u. 

Am unteren Ende der dritten Zelle des anderen abnormen vierzelli- 
gen Thallus hatte sich ein 12 u langer Stachel, auf dem anderen Pol 
dieser Zelle jedoch ein Wulst entwickelt, der wie ein verkümmerter 
Stachel aussieht. Diese abnorme Zelle erweckt den Anschein als ob sie 
sich zu einer Randzelle hätte umwandeln wollen; dies verrät außer 
der Stachelentwicklung auch ihre an Randzellen erinnernde Form. Un- 
gewöhnlich ist auch die horizontale Lage der Stacheln. Zellen 13,5 bis 
15,0 x 4,4 bis 4,7 u groß. 

Weicht von der Grundform durch ihre Wülste ab. 


81. Scenedesmus quadricauda Cuop. var. obtusospinosus HORTOB. n. var. 
Fig. 221 


Cellulis 18—18,3 X 6—6,2 u, forte verruculis parvis dispersim ornatis; 
angulis cellularum extimarum aculeis 13,5—16,5 u longis, curvatis, 
apice obtusis praeditis. Typo aculeis obtusis et verruculis parvis differt. 

Coenobien vierzellig, Größe der Zellen 18,0 bis 18,3 x 6,0 bis 6,2 u. 
Auf den Randzellen schrägstehende, gebogene, 13,5 bis 16,5 u lange, 
stumpfendige Stacheln. Zellen fallweise mit kleinen Wülsten verziert. 

Weicht von Scenedesmus quadricauda CHop. durch ihre gut ent- 
wickelten, stumpfendigen Stacheln und kleinen Wülste ab. Weist über- 
raschend ähnliche Entwicklungstendenz wie Scenedesmus quadrispina 
CHop. var. obtusospinosus Hortos. auf. 


82. Scenedesmus quadricauda CHob. var. crassicaudatus HORTOB. n. var. 
Fig. 240 

Cellulis 11,4—12,4 X 3,6—3,8 u; spinis crassis, forma cornuum, 10— 

12 u longis, ad basim 1—1,2 u crassis; polis cellularum nodo 1—1 in- 


structis; membrana superficie aspera. Typo spinis valde crassis, nodis 
polorum et membrana aspera differt. 


Coenobien vierzellig, die Zellen haben die typische quadricauda- 
Form. Die nach außen gerichtete Seite der Randzellen bogenförmig. 
In ihren Ecken je ein geneigter, fast horizontal stehender und an seinem 
Ansatz sehr breiter, hornartiger Stachel von 10 bis 12 u Länge, 1,0 bis 
1,2 u Basisbreite und nadelartiger Spitze. Größe der Zellen 11,4 bis 
12,4 X 3,6 bis 3,8 u. An den Zellenden auch je ein gut entwickelter 
Stachel sichtbar. Membranoberfläche rauh. 

Weicht von der Grundform durch ihre sehr dicken Stacheln, durch 
die Wülste der Pole und die rauhe Membran ab. 

GAsor UHERKOVICH beschrieb im Jahre 1956 (l. c. p. 280, Fig. 14) 
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unter der Bezeichnung: Scenedesmus quadricauda f. crassiaculeatus 
einen der Buzsäker Alge sehr ähnlichen Organismus. Bei diesem ha- 
ben die äußeren Stacheln ebenfalls einen ungewöhnlich starken An- 
satz, doch dieser erreicht nicht das Ausmaß, das bei den Buzsäker Exem- 
plaren in Erscheinung tritt. Auch ist ihre steile Ausrichtung abwei- 
chend: sie erheben sich fast vertikal, während die Stacheln der Buzsäker 
Algen als horizontal bezeichnet werden können. An den Zellenden kann 
bei den Pflanzen von UHERKOVICH ein „stumpfer Zahn“ vorkommen. 
Die Maße dieser Algen sind auch größer 18 bis 20 X 6 bis 6 u. Ihre 
Membran ist glatt, die der Buzsäker Exemplare dagegen rauh. Möglich, 
daß wir es mit einem identischen Taxon zu tun haben, doch ich halte 
es auch in diesem Falle für richtig, diese Pflanze als Varietät zu be- 
zeichnen, da die Buzsäker Exemplare in drei wesentlichen Merkmalen 
vom Typ abweichen. Die Pflanzen von Uherkovich stammen aus der 
Donau. 

Im Jahre 1943 fand ich im Plattensee eine Alge, die ich unter dem 
Namen Scenedesmus crassispinosus HoRTOB. beschrieb (1. c. p. 107. 
Fig. 137) Ihrer Größe nach (8,4 bis 9,4 x 2,5 bis 3,2 u) ist sie mit der 
Buzsäker Form verbunden. Die Länge der Stacheln ist aber eine andere 
(5,2 bis 7,0 u), auch ist ihre Lage abweichend und auf den Mittelzellen 
sind nur kurze Stacheln vorhanden. Die Form der Zellen ist bei der 
Plattensee-Art nicht regelmäßig, da eine ihrer Enden immer breiter 
erscheint und die Zellen alternierend im Coenobium stehen. 


83. Scenedesmus quadrispina Cuop. var. spinosus HORTOB. n. var. 
Fig. 220 


Cellulis 15—16 X 5,6—6 u; angulis cellularum extimarum spinis 2— 
2,3 u longis; polis cellularum medianarum spina 1—1, ad cellulam re- 
curvata instructis. Typo spinis extimis brevioribus spinisque cellularum 
medianarum brevibus, ad cellulam recurvatis distinguitur. 


Coenobium vierzellig. Masse der Zellen 15 bis 16 X 5,6 bis 6,0 u. 
Die nach auswärts gerichteten geraden Stacheln der Randzellen sind 2,0 
bis 2,3 u lang. An den Polen der Mittelzellen je ein auf die Zelle ge- 
neigter Stachel sichtbar. 

Weicht von S. quadricauda Cxop. durch ihre kürzeren Stacheln und 
durch die auf den Polen der Mittelzellen befindlichen, diesen zugeneig- 
ten Stacheln ab. Scheint ein Übergang zu sein, der sich S. microspina 
CHop. nähert. 
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84. Scenedesmus quadrispina Cuop. f. granulatus Hortos. n. f. 
Fig. 222 


Cellulis 16—17 X 6—6,5 u; spinis extimis 6—7 u longis; membrana 
nodis pro cellula nonnullis, bene evolutis ornata. Typo ornamentis mem- 
branae differt. 


Coenobien vierzellig. Größe der Zellen 16 bis 17 x 6,0 bis 6,5 u. 
In den Ecken der Randzellen fast horizontal oder schrag stehende, 6 bis 
7 u lange, nadelspitze Stacheln. An den Polen und an den Zellwänden 
vereinzelt kleine Wiilste. Coenobien nicht gebogen, Zellen stehen in 
derselben Ebene. 

Weicht von Scenedesmus quadrispina CHop. durch ihre Wülste ab. 


85. Scenedesmus quadrispina CHob. var. obtusospinosus HORTOB. n. var. 
Fig. 223 

Cellulis 12,6—14 X 4,6—5,2 u; spinis cellularum extimarum obtusis, 

4,5—5 u longis; cellulis nodis inordinate dispositis ornatis. Typo spinis 

obtusis, nodis, a f. granulato Hortos. spinis distinctus. 

Coenobien vierzellig. Größe der Zellen 12,6 bis 14,0 x 4,6 bis 5,2 u. 
Die auf den Ecken der Randzellen befindlichen, fast horizontal liegen- 
den Stacheln 4,5 bis 5,0 u lang. Diese sind kräftig und enden stumpf. 
Auf den Zellen in unregelmäßiger Anordnung gut entwickelte Wülste 
sichtbar. 

Unterscheidet sich von Scenedesmus quadrispina CHop. durch ihre 
stumpfendigen Stacheln und Wülste, von n. f. granulatus Horros. 
durch ihre stumpfendigen Stacheln. 


86. Scenedesmus setiferus CuoD. var. microspinosus HOoRTOB. n. var. 
Fig. 226 


Cellulis 10,5—11,3 X 8,2—3,8 u; cellulis non aequialtis, polo uno coarc- 
tato; spinis longis cellularum extimarum 6,5—7 u longis; lateribus ex- 
trorsis cellularum extimarum spina 1—1 parva instructis; polis cellu- 
larum medianarum spinis in uno polo 2—8, magnitudine similibus ar- 
matis. Typo spinis parvis et dispositione cellularum differt. 


Zellen stehen nicht in gleicher Höhe, sind 10,5 bis 11,3 x 3,2 bis 
3,8 u groß. Die nach außen gerichtete Seite der Randzellen bogenartig 
gekrümmt, Mittelzellen alternierend, sich nach dem einen Ende zu 
verjiingend. An den Randzellen der vierzelligen Coenobien je ein 
mannigfaltig gebogener 6,5 bis 7,0 u langer Stachel; in der -Mitte ihrer 
auswärts gerichteten Seite je ein bedeutend größerer Stachel sichtbar. 
Ähnliche lange Stacheln kommen auch auf den Polen der Mittelzellen 
vor, ihre Zahl beträgt 2 bis 3. 
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Meiner Ansicht nach steht diese Varietät der Alge S. setiferus 
Cuop. am nächsten. Unterscheidet sich von dieser aber durch die an den 
Seiten der Randzellen und an den Polen befindlichen kleineren Stacheln 
sowie durch die Anordnung der Zellen. 


87. Scenedesmus exaltatus HORTOB. n. sp. 
Fig. 227—228 


Cellulis 12,7—15 X 3,5—6 u, elongatis, contactu variis; angulis cellu- 
larum extimarum 1—1 aculeo, 11—16 u longo, lateribus extrorsis cellu- 
larum extimarum nonnunquam forte aculeo 1—1, breviore ornatis; polis 
etiam cellularum medianarum forte spinis parvis instructis; membrana 
nodis magnis, irregulariter dispositis pro cellula 5—50 cooperta. 


Coenobien vierzellig. Zellen stehen nicht ganz in gleicher Höhe, Thalli 
können auch ein wenig gebogen sein. Zellen schmäler oder breiter, 
oval, das eine ihrer Enden manchmal verjüngt, Pole breit abgerun- 
det oder etwas buckelig. Berührungsform der Zellen sehr mannig- 
faltig; manchmal sind sie nur lose miteinander verbunden, während 
sie in anderen Fällen auf großer Fläche aneinander haften. Aus den 
Ecken der Randzellen ragt je ein kräftiger, oder leicht gebogener, ge- 
wellter, waagerecht stehender oder sich den Zellen zu neigender, 11 
bis 16 u langer Stachel hervor. Kleine Stacheln können sich auch auf 
den Polen der Mittelzellen entwickeln. Alle Zellen sind in unregel- 
mäßiger Anordnung mit großen Wülsten bedeckt, deren Zahl je Zelle 
von 5 bis 6 bis zu 50 ansteigen kann. Sie entwickeln sich voneinander 
ziemlich weit entfernt, können aber auch dicht nebeneinander auftre- 
ten. Größe der Zellen 12,7 bis 15,0 X 8,5 bis 6,0 u. 

Ich weise dieser neuen Art in der Nähe von S. opoliensis RICHTER var. 
mononensis CHop. einen Platz zu. Doch unterscheidet sie sich von die- 
ser durch ihre Wülste, und durch die variierende, mit Stacheln verzierte 
Zellform. 

Abb. 227 zeigt eine kleine Abnormität, da anstatt eines Randstachels, 
an derselben Stelle sich ein großer Wulst entwickelt hat. 


88. Scenedesmus carinatus (LEMM.) Cuop. f. deflexus Horros. n. f. 
Fig. 229230. 
Cellulis 15,5—19,5 X 4,8—5 u; spinis longis cellularum extimarum dia- 
gonaliter symmetricis, 15—19 u longis’ secundum diagonum unum ri- 
gide erectis, secundum diagonum alterum ad cellulas reclinatis; polis 
spinis 1—2 brevioribus, vel baculis obtusis instructis; margine super- 
ficieque costarum non levi. Typo forma speciali spinarum longarum 


differt. 


Zellen bilden immer zu vieren die Thalli; ihre Größe 15,5 bis 19,5 
x 4,8 bis 5,0 u. Lange Stacheln der Randzellen diagonal symmetrisch. 
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Die nach der einen Seite zugewandten erheben sich steif nach oben, die 
nach der andern Richtung gekehrten biegen sich den Zellen zu. Länge 
der immer mehr oder minder gekrümmten Stacheln 15 bis 19 u. Auf 
den Polen 1 bis 2 kleine Stacheln oder stumpfendige, gleichmäßig 
dicke Erhebungen (Stöcke) wahrnehmbar. Rand und Oberfläche der 
Rippen nicht glatt. Sie zieren reifenartig die Zellen, doch sind sie nicht 
durchlaufend, sondern oft an mehreren Stellen unterbrochen und auch 
in der Stärke ungleich. 

Weicht von der Alge S. carinatus (LEMM.) CHoD. durch die kenn- 
zeichnende diagonale Ausbildung der äußeren Stacheln ab. 


89. Scenedesmus carinatus (LEMM.) CHop. f. granulatus Horros. n. f. 
Fig. 232. 


Cellulis 15—17 X 4,2—4,4 u; angulis cellularum extimarum aculeis 
15,5—18 u longis praeditis; membrana seriebus granulorum dense dis- 
positorum ornata. Typo membrana granulata differt. 


Zellen 15 bis 17 x 4,2 bis 4,4 u groß, bilden zu vieren die Coenobien, 
stehen in diesen in derselben Ebene, doch die Mittelzellen ein wenig 
alternierend. An den Polen je ein kleiner Stachel, dieser kann aber bei 
den Randzellen auch fehlen. Die längsgerichteten Rippen verlaufen 
gerade und sind dünn. In den Ecken der Randzellen sitzen 15,5 bis 
18,0 u lange, schief gerichtete, etwas gekrümmte oder leicht gewellte 
Stacheln. Membran mit dicht stehenden Wülsten verziert. 

Weicht von der Grundform durch ihre granulierte Membran ab. 


90. Scenedesmus carinatus (LEMM.) CHoD. f. aculeato-granulatus 
Horros. n. f. 


Fig. 231. 


Cellulis 17,5—19  5—5,6 u; polis cellularum medianarum spinis brevi- 
bus 2—2, polis cellularum extimarum spina 1—1 brevi instructis; spinis 
longis diagonaliter symmetricis 14—19,5 u longis; cellulis omnibus co- 
statis, costis nodis obtusis praeditis; membrana verrucis parvis ornata. 
A var. granulato Hortos. spinis longis diagonaliter symmetricis, numero 
spinarum brevium nodisque costarum differt. 


Coenobien bestehen aus je vier Zellen, Größe dieser 17,5 bis 19,0 x 
5,0 bis 5,6 u; sie liegen in gleicher Höhe und derselben Ebene. Pole der 
Mittelzellen abgerundet oder abgeschnitten und je zwei Stacheln tra- 
gend. An den Polen der Randzellen je ein kurzer Stachel, neben diesen 
diagonal-symmetrisch stehende 14,0 bis 19,5 u lange Stacheln sichtbar. 
Die nach der einen Diagonale gerichteten sind gerade oder nur sehr 
wenig gebogen und von schiefer Lage; die in der anderen Richtung be- 
findlichen, stark gekrümmt, gewellt und können eine sehr wechselvolle 


< 
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Lage einnehmen. Auf allen Zellen befindet sich eine gut entwickelte 
Rippe, die von dicht angeordneten, stumpfen Erhebungen eingenommen 
wird. Membran durch mehr oder minder entwickelte Reihen kleiner 
Wiilste verziert, doch auch die wulstlosen Wandpartien sind nicht völlig 
glatt. 

Steht der Varietät granulatus Horros. am nächsten. Unterscheidet 
sich von dieser in ihren diagonal symmetrischen, langen Stacheln, den 
mehreren kleinen Stacheln der Mittelzellen und den auf den längs- 
gerichteten Rippen sitzenden stumpfendigen Erhebungen. Diese neue 
Varietät vereint in sich die Stachelrichtung von S. carinatus n. f. deflexus 
Horros. und die Zellwandverzierungen von n. var. granulatus Horrtos., 
weist jedoch als neues Kennzeichen auch die stumpfe Bestachelung der 
der Rippen auf. Die Neigung zur stumpfen Bestachelung tritt bei n. f. 
deflexus Horros. dadurch in Erscheinung, daß bei dieser Form Rand 
und Oberfläche der Rippen nicht glatt, sondern rauh sind. 


91. Scenedesmus opoliensis RicuTer f. granulatus Hortos. n. f. 
Fig. 236. 


Cellulis 14—18 X 4—4,5 u; spinis extimis 21,5—23 u longis, membrana 
granulis parvis, dense dispositis cooperta. Typo granulis parvis mem- 
branae differt. 

Randzellen weisen die typische opoliensis-Form auf; ihre nach außen 
gerichtete Seite bogenförmig gekrümmt. Enden wie abgeschnitten und 
manchmal einen Stachel tragend. Mittelzellen kürzer, Spitze der Pole 
stumpf, mit ein oder zwei Zähnen versehen. Randzellen 17,5 bis 18,0 u, 
Mittelzellen 14,0 bis 14,3 u lang, beide 4,0 bis 4,5 u breit. Stacheln ein 
wenig gewellt oder gekrümmt, schräg oder ganz nach oben gerichtet, 
21,5 bis 23,0 u lang. Membran mit dicht stehenden kleinen Körnchen 
verziert. Bisher sah ich bloß vierzellige Coenouien. 

Weicht von der Grundform durch ihre kleinen Granula ab. 


92. Scenedesmus opoliensis RICHTER var. aculeatus HORTOB. n. var. 
Fig. 238. 


Cellulis 8,7—9  2,8—8 u; spinis extimis 8—9 u longis; cellulis longi- 
tudinaliter serie 1—1 spinarum ornatis. Typo seriebus spinarum differt. 

Ich konnte bisher nur zweizellige Coenobien finden. Größe der Zel- 
len 8,7 bis 9,0 x 2,8 bis 3,0 u. Stacheln 8 bis 9 u lang. Längs der Zellen 
je eine Stachelreihe sichtbar, in der die kurzen, gedrungenen Stacheln 
in gleichen Abständen stehen; Membran glatt. 

Von der Grundform durch ihre Stachelreihen zu unterscheiden. Steht 
zwischen S. opoliensis RıCHTER und var. mononensis CHop. Mit der er- 


378 Nova Hedwigia I, 3 + 4. Hortobägyi 
ee ee 


sten Art hat diese Varietät die langen Stache!n gemein, auf die letztere 
Varietät weist die Form der Zellen hin. Die Stachelreihen bringen — 
durch die Form $. carinatus (LEmM.) Con. f. aculeato-granulatus Hor- 
tos. — auch S. carinatus (LEMM.) CHop. in Erinnerung. 


93. Scenedesmus pungens HoRTOB. n. sp. 
Fig. 234—235. 


Cellulis 17,3—21 X 6,5—7 u, longitudinaliter lateribus ambobus serie- 
bus 2—2 spinarum ornatis; latere extrorso cellularum extimarum ar- 
cuato; polis late desectis; spinis extimis 20—21 u longis. 

Zellen groß, 17,3 bis 21,0 u lang und 6,5 bis 7,0 u breit. Die nach 
außen gerichteten Seiten der Randzellen bogenförmig, ihre Enden breit 
abgeschnitten. Zellen berühren sich bis zur Hälfte oder in Zweidrittel 
ihrer Länge. An den Randzellen gerade oder ein wenig gebogene, steif 
aufwärts oder schräg stehende, gut entwickelte, 20 bis 21 u lange Sta- 
cheln sichtbar. Längs der Zellen verlaufen auf beiden Seiten je zwei, 
aus kurzen Stacheln bestehende, gerade oder leicht S-förmig gekrümmte 
Reihen. In diesen stehen die Stacheln dicht und in regelmäßigen Ab- 
ständen voneinander. Auf den abgeschnittenen Zellenden sitzt der 
Stachel in der nach außen gerichteten Ecke; in der nach dem Coeno- 
bium blickenden Ecke je ein Stachel sichtbar. Bisher habe ich nur 
zweizellige Coenobien gesehen. 

Gehört in den Verwandtschaftskreis von S. opoliensis RICHTER und 
S. carinatus (Lemm.) CHop. Von der ersten Art untersche:det sich diese 
neue Pflanze durch ihre Stachelreihen. Steht der letzteren näher, da 
bei dieser die Zellen je eine Rippe verziert, doch weist die neue Art 
als scharf unterscheidendes Merkmal auch einen Stachelreifen auf. 
S. opoliensis RICHTER var. aculeatus Horros. — die auch Stachel- 
reihen hat — sieht ihr am meisten ähnlich, von dieser weicht die neue 
Art durch die Form und erheblichere Größe der Zellen, sowie durch 
ihre doppelten Stachelreihen ab. 


Wird fortgesetzt 
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ERKLARUNG DER ABBILDUNGEN 


83— 85: Scenedesmus granulatus W. et W. f. subfuscus HoRTos. n. f. 
86: Scenedesmus granulatus W. et W. f. bigranulatus Hortos. 
ars: 
87— 91: Scenedesmus granulatus W. et W. f. disciformis Horros. n. f. 
92— 97: Scenedesmus granulatus W. et W. f. verruco-costatus 
Horros. n. f. 
98: Scenedesmus granulatus W. et W. f. elegans Horros. n. f. 
99: Scenedesmus granulatus W. et W. f. spinosus Horros. n. f. 
100: Scenedesmus magnogranulatus HoORTOB. n. sp. 


101—102: Scenedesmus arcuatus Lem. f. quadrigranulatus Horros. 


nf. 


103—107: Scenedesmus similagineus HoRTOB. n. sp. 


108: Scenedesmus denticulatus LAGERH. var. Diengianus (BER- 
NARD) Cuop. f. crassispinosus HORTOB. n. f. 


109—110: Scenedesmus denticulatus LAGERH. var. Diengianus (BER- 


NARD) CHoD. f. granulatus Horros. n. f. 
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172—174: 
175—189: 
190—192: 
198: 
194: 
195: 
196: 


Scenedesmus denticulatus LAGERH. var. polydenticulatus 


HorToOB. n. var. 
Scenedesmus denticulatus LAGERH. var. semicostatus 


HorTOB. n. var. 
Scenedesmus denticulatus LAGERH. var. linearis Hansc. f. 


granulatus Horros. n. f. 


: Scenedesmus denticulatus LAGERH. var. costatus HORTOB. 


n. var. 
Scenedesmus denticulatus LAGERH. var. costato-granulatus 
HORTOB. n. var. 

Scenedesmus arvernensis R. et F. CHop. f. granulatus 
Hortos. n. f. 

Scenedesmus arvernensis R. et F. Cuon. f. heterogranulatus 
Horroß. n. f. 

Scenedesmus dispar Bres. f. spinosus HORTOB. n. f. 
Scenedesmus brevispina (SM.) CHoD. var. bicaudatus 
HoRTOB. n. var. 

Scenedesmus circumfusus HORTOB. n. sp. 

Scenedesmus circumfusus Hortos. var. bicaudatus Hortos. 
n. var. 

Scenedesmus circumfusus Hortos. var. bicaudatus Hortos. 
f. granulatus Horros. n. f. 

Scenedesmus circumfusus Horros. var. robustus HoRTOB. 
n. var. 


: Scenedesmus circumfusus Hortos. var. bicaudatus Horrtos. 


f. pulcher Horros. n. f. 

Scenedesmus circumfusus Horton. var. semiquadrispinosus 
HorrTos. n. var. 

Scenedesmus semipulcher HoRTOB. n. sp. 

Scenedesmus latostatus HoRTOB. n. sp. 

Scenedesmus armatus Cuop. f. granulatus HorTos. n. f. 
Scenedesmus armatus CHob. var. bicaudatus (GULIELMETTI- 
Printz) Cuop. f. granulatus Horror. n. f. 

Scenedesmus aculeato-granulatus Horros. (?) var. bicauda- 
tus HORTOB. n. var. 

Scenedesmus spinosus CHOD. var. microspinosus HORTOB. 
n. var: 

Scenedesmus spinosus CHoD. var. crassispinosus HORTOB. 
n. var. 

Scenedesmus spinosus Cuop. var. bicaudatus Horvos. n. var. 
Scenedesmus spinosus CHoD. var. symmetricus HoRTOs. 

n. var. 

Scenedesmus spinosus CHOD. var. symmetricus HorTos. f. 
longispinosus Horros. n. f. 

Scenedesmus intermedius CHon. var. bicaudatus Horro. f. 
granulatus Horros. n. f. 

Scenedesmus intermedius Cuop. var. balatonicus Horros. f. 
longispinosus Horros. n. f. 

Scenedesmus intermedius CHon. var. balatonicus Horton. f. 
granulatus Horros. n. f. 
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197—198: 


199: 
200: 
201: 
202: 
203—206: 
207—208: 
209: 
210—213: 
214: 
215—216: 


217—219: 
220: 


221: 


222: 
223: 


924295: 
296: 


227—228: 
229—230: 


234—235: 
236: 
237—239: 


240: 


Scenedesmus intermedius Cuop. var. acaudatus Horros. f. 
granulatus Hortos. n. f. 

Scenedesmus graciosus HORTOB. n. sp. 

Scenedesmus furcosus HORTOB. n. sp. 

Scenedesmus ornatus HORTOB. n. sp. 

Scenedesmus speciosus HORTOB. n. sp. 

Scenedesmus nanus CHon». f. maculatus Horros. n. f. 
Scenedesmus nanus var. spinosus HoRTOB. n. var. 
Scenedesmus nanus CHoD. var. bicaudatus HoRTOB. n. var. 
Scenedesmus longispina Cuop. f. gibberus Horros. n. f. 
Scenedesmus longispina Cuop. var. regularis HoRTOB. n. var. 
Scenedesmus asymmetricus (SCHROEDER) CHOD. var. multi- 
spinosus HORTOB. n. var. 

Scenedesmus quadricauda Cuop. f. granulatus Hortos. n. f. 
Scenedesmus quadrispina CuHop. var. spinosus Horros. 
n. var. 

Scenedesmus quadricauda Cuop. var. obtusospinosus Hor- 
TOB. n. Var. 

Scenedesmus quadrispina CHo». f. granulatus HorTos. n. f. 
Scenedsemus quadrispina CHoD. var. obtusospinosus Hor- 
TOB. n. var. 

Scenedesmus quadricauda Cuop. f. granulatus Horrtos. n. f. 
Scenedesmus setiferus CHoD. var. microspinosus HorTos. 
n. var. 

Scenedesmus exaltatus HORTOB. n. sp. 

Scenedesmus carinatus (LEMM.) CHo». f. deflexus Horros. 
ne 


: Scenedesmus carinatus (LEMM.) Cuop. f. aculeato-granula- 


latus Horros._n. f. 


: Scenedesmus carinatus (LEMM.) CHoD. f. granulatus Hortos. 


nat, 


: Scenedesmus opoliensis RicHTER var. aculeatus HoRTOB. 


n. var. 
Scenedesmus pungens HORTOB. n. sp. 

Scenedesmus opoliensis RicHTER f. granulatus HoRTOB. n. f. 
Scenedesmus longispina CHoD. var. asymmetricus Horros. 
f. granulatus Hortos. n. f. 

Scenedesmus quadricauda Cuop. var. crassicaudatus Hor- 
TOB. n. var. 
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Sympodophyllum, a new Genus of Delesseriaceae 
(Rhodophyta) from South Australia 
By E. ANN SHEPLEY and H. B. S. Womers.ey, Adelaide. 


With plate 76 (1). 


The first material of this new and distinctive alga was collected by 
Miss C. A. Davey from Investigator Strait (south coast of Yorke Penin- 
sula) in 1899. This sterile specimen (Davey, No. 272) was presumably 
sent to REINBOLD (who described other collections made by Miss Davey) 
but was in turn sent by REINBOLD to FALKENBERG, who recognised the 
alga as undescribed and named it Sympodophyllum reinboldi on the 
specimen sheet. This name however has never been mentioned in the 
literature. The Davey specimen is in the Hamburg Herbarium and was 
brought to our attention by Prof. G. F. PAPENFUSS. 

In April 1955, a few small plants of this alga were collected by us 
in the drift at Pondalowie Bay, on the south-west coast of Yorke Penin- 
sula, growing on the basal rhizoidal parts of Dictyota radicans Harvey. 
One of these plants was tetrasporic, the others sterile. No other speci- 
mens of Sympodophyllum have been found. 

The following description is based on the liquid-preserved Ponda- 
lowie Bay material, and FALKENBERG’s very appropriate manuscript 
name is adopted. 


Structure of the Thallus. 


The largest plant collected is about 4 cms. in height. The thallus is 
attached to rhizoids of Dictyota radicans, by a small, cellular, hold- 
fast, and consists of an upright central axis on which small, incurving, 
stem-clasping leaflets are arranged alternately in 2 ranks. The actual 
growing tip is completely hidden by the older curved leaflets (figs. 1 
and 2). The leaflets are sympodially developed with the growing point 
of the upright axis arising as a lateral branch on the adaxial surface 
of the previous leaflet (fig. 2). 

Growth is initiated by a hemispherical apical cell which segments 
posteriorly. Each of the segments so produced undergoes lateral divi- 
sion, cutting off the two lateral pericentral cells (figs. 3 and 4). Within 
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the next few segments from the apical cell, divisions of the central 
cell occur producing abaxial and adaxial pericentral cells (fig. 3). The 
lateral pericentral cells undergo further lateral division forming chains 
of cells of the second order, each of which may act as an initial cutting 
off a short row of cells of the third order away from the apex of the 
blade. Close of the apex of young leafleats, the apical cells of the deve- 
loping rows of the third order are markedly elongate and are visible as 
distinct lines across the blade (fig. 5). In older mature leaflets the end 
cells of these rows are isodiametric and mostly abut on the next po- 
sterior row of the second order, though several outer rows of the third 
order do reach the margin of the blade, (fig. 6). In some second order 
rows the older cells (nearest the central cell) may cut off a single cell 
towards the apex of the leaflet (fig. 5). 

In mature leaflets the cell rows of the second order enlarge and 
are conspicuous as microscopic lateral nerves, giving quite a distinctive 
appearance to the leaflets (fig. 2). These lateral nerves are similar to 
but not so prominent as those found in Apoglossum, but no intercalary 
divisions occur in cell rows of the second order. 

Cortication of the midrib and lamina of the leaflets commences very 
early and only the youngest leaflets are uncorticate. Up to three layers 
of small corticating cells are formed over both surfaces of the leaflets 
and gradually extend from the midrib area to the margin of the leaflet. 

The lower stem-like part of the thallus results from the loss of the 
wings and upper midrib (above the branch origin) of lower leaflets, 
leaving only the basal midrib. Cortication of the lower midrib and stem 
is by cells of fairly uniform size; distinct rhizoids were not observed. 

New leaflets appear to arise endogenously on the upper surface on 
the deeply concave youngest leaflet. Occasionally more than one leaf- 
let arises thus giving rise to occasional thallus branches (fig. 1). 


Development of Tetrasporangia. 


On one plant only, a few tetrasporangial leaflets were found. These 
leaflets were corticate, (1-3 layers of cells) but a young leaflet showed 
clearly that the tetrasporangia are cut off by the lateral pericentral cells 
and cells of the second order rows, the tetrasporangia nearest the cen- 
tral cell being the oldest (fig. 7). Each second order cell cuts off the 
tetrasporangium towards the apex of the leaflet, so that they lie in the 
central plane of the leaflet and form only a single layer in the thallus. 
Up to 6 sporangia were seen along one series of second order cells, 
mature ones being about 100 u in diameter. In older leaflets this regular 
arrangement of the tetrasporangia is less conspicuous. The formation 
of cover cells could not be observed due to lack of adequate material. 
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Discussion. 


Kyrın (1956) distinguishes 8 groups in the Delesserieae, to which 
should be added the Botryocarpa group (WAGNER 1954). Of these 
groups, the Sarcomenia group has been shown to be more closely allied 
to the Rhodomelaceae (WoMERSLEY and SHEPLEY 1959). 

The distinctions between the groups of the Delesserieae are based 
chiefly on the development of the blades, in particular on whether all 
cell rows of the third order reach the thallus margin or not, and on 
the presence or absence of intercalary divisions in cell rows of the 
second or higher orders. Thus on Ky.in’s scheme Sympodophyllum 
is most closely allied to the Membranoptera group, in which not all 
the cell rows of the third order reach the margin and intercalary cell 
divisions are absent. It differs from the Membranoptera group however 
in the method of branching, since in the latter group branching is 
from the margin (except in Holmesia where branching is from the mar- 
gin or from the midrib and special small reproductive leaflets occur 
(WAGNER 1954, 301)). 

_Sympodophyllum is further distinguished by the sympodial deve- 
lopment of the thallus as a whole (similar to Hypoglossum revolutum) 
and by the presence of microscopic lateral veins, formed by cell rows 
of the second order. 


The tetrasporangial arrangement sharply separates Sympodophyllum 
from other Delesserieae, except Caloglossa. In the Delesserieae in ge- 
neral, the tetrasporangia arise from cortical cells, and not primary 
cells, except in Claudea where both types of cells are involved, and 
Vanvoorstia where pericentral cells only are concerned (PAPENFUSS 
1937). In Caloglossa a single layer of sporangia is formed from the 
lateral pericentral cells and from successive cells of cell rows of the 
second order, apart from those nearest the margin of the blade. Sym- 
podophyllum develops sporangia from the lateral pericentral cells and 
from successive cells of the rows of the second order in a similar 
manner. A further major difference between Sympodophyllum and Ca- 
loglossa, and other Delesserieae is that only one layer of sporangia is 
formed in the plane of the blade, whereas in all other Delesserieae 
two such layers of sporangia are formed. In Caloglossa, all cell rows 
of the third order reach the thallus margin, in contrast to Sympodo- 
phyllum where they do not. 

The thallus structure and distinctive tetrasporangium arrangement 
justify placing Sympodophyllum in a separate group, which is pro- 
bably most closely related to the Caloglossa group. 
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SYMPODOPHYLLUM group. 


Thallus of sympodial leaflets. Cell rows of third order not all reach- 
ing the thallus margin. Rows of cells of second order forming micro- 
scopic veins. Intercalary divisions absent. Sporangia produced anterior- 
ly by lateral pericentral cells and successive cells of rows of second 
order, forming a single layer in the plane of the blade. 


Thallus ex sympodialibus foliis fit. Series cellularum ordinis tertii 
non omnes marginem thalli attingunt. Series cellularum ordinis secundi 
sunt microscopicae laterales venae. Divisiones cellularum intercalariae 
absunt. Sporangia ex lateralibus pericentralibusque cellulis et ex con- 
tinuis seriebus cellularum secundi ordinis fiunt. Sporangia exposita in 
uno ordine in plano folii. 


SYMPODOPHYLLUM REINBOLDI gen. et. sp. nov. 


Thallus erect, leafy, sympodial, becoming corticate. Leaflets alter- 
nate, concave adaxially, arising sympodially from the lower midrib of 
the preceding leaflet. Erect axis formed from lower midribs. 

Not all cell rows of third order reaching the thallus margin. Cell 
rows of second order forming microscopic lateral veins; no intercalary 
divisions present. 

Tetrasporangia produced on both sides of the midrib. Sporangia 
formed from lateral pericentral cells and successive cells of rows of 
the second order, in one layer. 

Cystocarps and spermatangia unknown. 


Thallus erectus, frondosus, sympodialis et tandem corticatus. Folia 
alternata, adaxiale concava, orientia sympodiale ex proximi folii costa 
inferiore. Axis erectus ex costis inferioribus fit. 

Series cellularum ordinis tertii non omnes marginem thalli attingunt. 
Series cellularum ordinis secundi sunt microscopicae laterales venae. 
Divisiones cellularum intercalariae absunt. 

Tetrasporangia in utroque latere costae adsunt. Sporangia ex latera- 
libus pericentralibusque cellulis et ex continuis seriebus cellularum se- 
cundi ordinis fiunt. Sporangia exposita in uno ordine. Cystocarpia et 
spermatia incognita. 


Type: AD, A19, 887. Pondalowie Bay, South Australia. Drift, on 
rhizoids of Dictyota radicans Harvey. April 24, 1955. H. B. S. Wo- 
MERSLEY and E. WOLLASTON. 


OtherLocality: Investigator Strait, South Australia, May 5, 1899. 
Mis C. A. Davey, No. 272. 
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EXPLANATION OF PLATE 76 (1): 


Fig. 1. Sketch of type specimen attached to rhizoids of Dictyota ra- 
dicans (shown in black). 

Fig. 2. Leaflets near the apex, showing midrib, lateral veins and deve- 
lopment of young leaflets. 

Fig. 3. Apex of a leaflet showing segmentation. 

Fig. 4. Ditto, with transverse pericentral cells omitted, showing deve- 
lopment of cell rows of the third order. 

Fig. 5. Part of a young leaflet, showing well developed but immature 
cell rows of the third order, with elongate terminal cells. 

Fig. 6. Part of mature leaflet (cortication omitted) showing cell rows 
of the third order abutting a second order row (cells with double 
outline) except near the margin of the blade. 

Fig. 7. Tetrasporangial leaflet, showing formation of tetraspores from 
the lateral pericentral cells and successive cells or rows of the 
second order. Cortication shown only on the left side. 


c. c. = central cell; I. p. c. = lateral pericentral cell; t. p. c. = transverse 
pericentral cell; 2 = cell of second order; 3 = cell of third order. 
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Achsen parallel laufen. Ich habe an der Zellwand einiger Individuen 
trépfchenférmige Ausscheidungen gesehen. Vielleicht waren das be- 
ginnende Auxosporenbildungen. Andererseits kénnte es sich auch um 
die Abscheidung einer Kittsubstanz gehandelt haben. Im April 1957 
kam in allen Teilen des Golfes Chaetoceros subsecundus (Grun.) Hust. 
rasch auf. Mitte Mai erreichte sie in Küstennähe mit 37.000 Z/I ihre 
größte Volksdichte. Im Juni war der Chaetoceros-Aspekt im Golf weit- 
gehend erloschen, aber die Cysten von Ch. subsecundus fanden sich 
zahlreich zu unregelmäßigen Klumpen geballt (Abb. 2). Im Litersedi- 
ment aus der Bucht von Neapel zählte ich 7500 Cysten in Ballen zu 
100—300 Einzelzellen. Die verzweigten Fortsätze waren größtenteils 
abgebrochen. Möglicherweise haben sie zur Anhäufung der Cysten 
beigetragen. Die stark lichtbrechenden Zellen hafteten locker anein- 
ander; vielleicht sind dafür verquellende Pektinsubstanzen ihrer Mem- 
branen verantwortlich. Es erhebt sich auch die Frage, wie die Cysten 
nach dem Freiwerden aus der Frustel so massenhaft zueinander kom- 
men konnten. Trotz sorgfältiger Durchmusterung des Materials konnte 
keine einzige auskeimende Cyste festgestellt werden. Wahrscheinlich 
sinken sie auf den Grund des Schelfmeeres, wo sie ihr Ruhestadium 
verbringen. Nach der Keimung steigen erst die Ketten wieder in die 
epipelagischen Schichten auf. 


2.Cysten und Auxosporen 


In einer Märzprobe 1957 fand sich eine vierzellige Kolonie von 
Asterionella japonica CLEVE. Die Frusteln waren bogig gekrümmt und 
enthielten je eine stark lichtbrechende, kugelige, ziemlich starkwandige, 
glatte Dauerspore mit einem Durchmesser von 5 u (Abb. 3). Da einzig 
diese vier Zellen Cysten enthielten, ergab sich nur eine geringfügige 
Vergleichsmöglichkeit. Es ist nicht erwiesen, ob die Cysten schon völ- 
lig ausgebildet waren. Die Beobachtung wird dennoch mitgeteilt, weil 
über Cysten bei Asterionella japonica bislang kaum irgendwelche Mit- 
teilungen vorliegen. 

Bei Rhizosolenia alata BricarweLLz beobachtete ich in der Zeit von 
September bis Dezember 1956 mehrfach Auxosporenbildung. Schürr 
(1893) und Karsten (1905) haben über Auxosporenbildung bei Rhizo- 
solenien Mitteilungen gemacht. Abbildung 4 zeigt Auxosporen bei 
Rhizosolenia alata, die im Golf besonders häufig ist. 


3. Abnorme Schalen- und Fortsatzbildung 


Die Beobachtung abnormer Schalenbildung bezieht sich vorzüglich 
auf eine Calyptra, die héchstwahrscheinlich zu Rhizosolenia imbricata 
gehört: die erste bidens-Form aus dem Golf von Neapel. Bidens- und 
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tridens-Formen sind bisher hauptsächlich aus antarktischem Material 
bekannt geworden. Neue Arbeiten auf diesem Gebiet von F. HUSTEDT 
und Beobachtungen von Frau G. Ryrrer Haste (Blindern), die mir in 
dankenswerter Weise brieflich bekannt gegeben wurden, beziehen sich 
ebenfalls auf Funde aus der Antarktis und Subantarktis. Frau RYTTER 
Haste hat bidens-Formen von Rhizosolenia hebetata (BaıL.) Gran f. 
semispina (HEASEN) Gran und auch eine solche von R. alata festgestellt. 
Die Funde im Golf fallen in das Frühjahr 1956 und in den Winter 1957. 
Der erste Fund wurde bereits in einer Publikation (Wawrik 1957) mit- 
geteilt. Beim zweiten Fund handelte es sich neuerdings um eine Ca- 
lyptra von R.imbricata (Abb. 5a, b), die im Kammersediment einer 
Probe aus 10 m Tiefe der Bucht von Neapel am 22. II. beobachtet wor- 
den ist. Ein Apex des Bruchstückes war normal ausgebildet und mit 
einer normalen Borste ausgestattet. Der zweite Apex war etwas kürzer 
und ohne Borste. Diese war nicht abgebrochen, sondern nicht ausge- 
bildet. Herr Dr. Hustepr äußerte dazu die Ansicht, daß die Anomalie 
abgeschlossen war und mit einer verzögerten Bildung der Borste nicht 
mehr zu rechnen gewesen wäre. 

Eine ganz merkwürdig abnorme Schalenbildung, die ich als Thalas- 
siothrix-Drilling bezeichnen möchte, beobachtete ich am 10.1. 1957 in 
einer Netzplanktonprobe aus der Gegend von Capo Posillipo. Wie Abb. 
6 zeigt, ist nicht einwandfrei festzustellen, welcher Spezies der Fund 
zugeordnet werden soll. Mit einer Zellänge von 560 u kann er kaum 
zu T. Frauenfeldii Grun. gestellt werden, deren Variationsbreite zwi- 
schen 80 und 200 u liegt, mit der er aber die zarten Randdörnchen an 
der Schalenkante gemeinsam hat. Mit Thalassiothrix mediterranea 
PAVILLARD, die im Golf in den Wintermonaten mit der Frequenz selten 
bis sehr selten beobachtet wird, hat der Drilling neben der Zellänge 
auch die transapikale Auftreibung im Drittel der Länge gemeinsam, 
doch fehlt die Auftreibung über dem Fußpol. 

Abnorme Borstenbildung sah ich an einer Rhizosolenia calcaravis 
M. SchuLrtze. Die Borste war kurz, verdickt, stumpf umgebogen (Abb. 
. Tc). Auch bei Biddulphia mobiliensis Batt. habe ich mehrfach abnorme 
Borsten gesehen. Borsten sind bekanntlich schwach verkieselte Plasma- 
bildungen, die das Schwebvermögen unterstützen. Ich sah gespaltene 
und geknickte Borsten (Abb. 7b) und in einem Fall an Stelle einer, 
vier sehr dünne fädliche Borsten, die in ein deutliches Köpfchen en- 
digten (Abb. 7a). In diesem Fall trat Plasma aus mehreren Poren der 
Valva und verkieselte äußerst schwach. Die Schalen der zweiten Zell- 
hälfte trugen normal gebildete Borsten. 
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4 Schwebeeinrichtungen 


Gallerthiillen unterstiitzen durch Verminderung des spezifischen Ge- 

wichtes vieler Planktonorganismen ihr Schwebevermégen. In einer 
Probe vom 20. März fand ich eine Zelle von Coscinodiscus excentri- 
cus E. (var. fasciculatus Husr. Hust.) in einer weiten, zarten, unregel- 
mäßig, aber scharf begrenzten, ungeschichteten Gallerthülle. Im sel- 
ben Material beobachtete ich auch das Teilungsstadium eines Coscino- 
discus nodulifer A.S. in einer ebensolchen Gallerthiille. Bei derselben 
Art habe ich in einer anderen Probe feinste bis 8 u lange Schwebe- 
borsten gesehen. Auch bei Grammatophora marina (Lyncs.) KÜTz., 
einer häufigen Litoralform des Golfes, die aber von der Kiiste weg oft 
in den pelagischen Lebensraum hinaus gespült wird, sah ich lange 
büschelförmige Schwebeborsten, und zwar im Spätherbst 1956. Merk- 
würdigerweise fallen diese Beobachtungen in die Zeit des Temperatur- 
minimums des Golfmeeres bzw. in die Zirkulationsperiode. Sie können 
also keineswegs zu den veränderten Dichteverhältnissen in Beziehung 
gesetzt werden. 
Zur Unterstützung des Schwebevermögens hat Rhizosolenia alata 
BrIGHTw. forma serpentina nova forma (Abb. 8) eine deutliche Schlan- 
genlinie gewählt. Die neue Form unterscheidet sich von der Art ledig- 
lich durch die unregelmäßige Schlangenform der Frustel. 

Rhizosolenia alata forma serpentina nov. forma. Differt a typo fru- 
stulis irregulariter serpentinibus. 

Die Beobachtung stammt aus Material vom Nov. 1956, das vor der 
Posillipoküste im Netzfang eingebracht worden war. Auch in diesem 
Fall steht die neu beobachtete Schwebeform in keiner Beziehung zu 
den Wassertemperaturen, bzw. zu den Dichteverhältnissen. Der Spät- 
herbst bringt im Golf nicht nur sinkende Wärmegrade, sondern auch 
ansteigende Salzkonzentrationen. 

Herr Dr. Hustept gab mir Gelegenheit, die dargelegten Beobachtun- 
gen persönlich mit ihm durchzusprechen, wofür ich herzlich danke. 
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ERKLÄRUNG DER TAF. 77: 


Abb. 1: Bündelbildung bei Rhizosolenia imbricata. 
Abb. 2: Ballenbildung bei Cysten von Chaetoceros subsecundus, 
ca. 500/1. 
Abb. 8: Vierzellige Kolonie von Asterionella japonica mit Cysten 
Abb. 4: Autosporenbildung bei Rhizosolenia alata. 
Abb. 5a, b: Bidens-Formen von Rhizosolenia imbricata. 
Abb. 6a, b: Thalassiothrix-,,Drillinge“. a 150/1, b 250/1. 
Abb. 7a, b: Abnorme Borstenbildung bei Biddulphia mobiliensis; 
c: bei Rhizosolenia calcar-avis. 


Abb. 8a, b: Rhizosolenia alata f. serpentina, nov. f., b: 100/1. 
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Herzogiariaceae, a new monotypic family of leafy Hepaticae 
from South America 


By MARGARET FULFORD*), Cincinnati (Ohio, U.S.A.) 
With plates 78 (1)—81 (4) 


Most of the genera of the heterogeneous family Ptilidiaceae are 
reported from South America (for a list of the genera see Evans, 1939; 
SCHIFFNER, 1893—1895). As the study of the South American leafy 
Hepaticae**) has progressed, it has become increasingly evident that 
many of the genera within this family have little in common other than 
some external feature and-it appears that over the years the family 
Ptilidiaceae has served as the repository for genera and for many species 
only because they did not belong to any of the better known families 
and genera of the Northern Hemisphere, and they were poorly known 
in themselves. 

There have been several papers more recently which have aimed 
at breaking up this so-called family into more natural familial units, 
including, Naxar (1943), MÜLLER (1951), SCHUSTER (1957) and others. 
Recent monographie works on Trichocolea (HATCHER, 1957), Lepicolea 
(Scott, 1958), and Isotachis (HATCHER, 1959), have served to clarify the 
natural boundaries of these genera and to bring to light some taxa which 
although associated with a particular genus for a long time, do not 
actually belong to it. The genus Triandrophyllum FuLrorp & HATCHER 
(1958), has been set up for those species which have the general appear- 
ance of the genus Isotachis, but which are characterised by a well de- 
fined perianth and antheridia in the bracteoles as well as the bracts 
of the male inflorescence. The genus Isotachis is characterized by a 
long, erect perigynium with a very short, undeveloped perianth on 
the top. 


*) I wish to acknowledge the contribution made by my students, 
Epira Scott, JANE TAYLOR and Raymond HATCHER, during our discus- 
sions concerning the species described herein, and to thank Dr. H. R. 
MUEGEL who has supplied the Latin diagnoses. I am grateful to Dr. 
C. E. B. Bonner of the Conservatoire et Jardin botaniques at Geneva 
for the loan of material from the STEPHANI Herbarium. 

**) Under National Science Foundation Grant, no. G. 2616. 
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Another genus of similar taxonomic history is the new Herzogiaria, 
which is here set up for the aberrant Lepicolea teres STEPHANI, and the 
similar L. algoides Srernanı. This genus too, is characterized by a 
perianth (at least early stages of it are present around the unfertilized 
archegonia), while the genus Lepicolea has a coelocaule. Other cha- 
racteristics of the genus Herzogiaria include pluristratose, bis-bifid 
leaves with a conspicuous knot- or pore-like protuberance at the base 
of each sinus. It represents a monotypic family. 


The genus Lepicolea also included two other discordant elements, 
the one including L. georgica STEPHANI and L. quadrilaciniata (SULL.) 
the other the single species L. abnormis STEPHANI. Both of these hither- 
to undescribed segregate genera and Herzogiaria are characterized by 
erect, radially symmetrical or nearly symmetrical leafy stems. 


In the review of the major schemes of relationships among the Hepa- 
ticae, Evans (1939) not only outlined the point of view of CHURCH 
(1919), that the most primitive forms were erect and radial, but ela- 
borated on it, using various examples from his wide knowledge of the 
group, to emphasize and illustrate that the leafy Hepaticae in a great 
many instances did show lines of retrogressive evolution and certain 
vestigial structures, and that the idea of major evolutionary advance 
within the group through reduction series of many sorts was highly 
probable. With this evidence in mind, the study of all erect, radial 
leafy hepatics is of great importance in contributing to the morphology 
of such plants, and in further substantiating or disproving that such 
species are or are not more representative of the primitive condition 
than are the more familiar dorsi-ventral species. 


Another point of interest in connection with these erect, radial taxa 
from southern South America concerns the geographical distribution 
of the genera. In a study of the distribution patterns of the genera of 
leafy hepatics of the Southern Hemisphere (FuLForD, 1951), it was 
found that nearly half of the endemic genera occured in South America. 
It was suggested at that time that this high endemism among the genera 
would seem to indicate that the South American continent might have 
been in a strategic position during the development and proliferation 
of the several phyletic lines among the leafy Hepaticae. The distribution 
patterns of many of the genera indicate that there were migration routes 
to the several land masses in several directions and that the Antarctic 
distribution pattern had been well established — probably via Ant- 
arctica. 
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HERZOGIARIACEAE, FuLrorD, fam. nov. 


Caules erecti, radiales, colore badio tincte valde, infrequentes irregu- 
lariterique ramosi; rami intercalares; folia transversalia, bis-bifida (tri- 
fida, bifida), pluristratosa, lamina cum protuberantibus nodosis 
vel poroidalibus in sinus singuli basi; amphigastria similia; crassimenta 
secundaria cellularum parietum lata, fulva; inflorescentia 6 apicalis vel 
in cauli intercalaris, bracteoli masculini simplici, sine antheridiis; ® brac- 
teae interiores et folia inter se summe dissidunt: perianthus adest. 

Leafy stems erect, more or less radially symmetrical, deeply pig- 
mented with brown, irregularly branched; branches intercalary, axillary, 
above either half of the leaf or underleaf; leaves more or less trans- 
versely inserted, bis-bifid (trifid, bifid), pluristratose, the lamina with 
a conspicuous knot- or pore-like protuberance at the base of each sinus; 
secondary thickenings of the cell walls broad, yellow brown; male 
inflorescence terminal becoming intercalary on the stem, the male 
bracteoles plain, without antheridia; female bracts of the inner series 
much different from the leaves; perianth present. 

The new family differs from the family Lepicoleaceae (SCHUSTER, 
1957, without Latin description), in that the plants of the family Herzo- 
giariaceae have an erect, radial habit, the pattern of branching is quite 
irregular and the branches are of the intercalary type only; the leaves 
and underleaves are pluristratose, and there is a perianth, while in the 
Lepicoleaceae the plants may be ascending but they are not radial, 
the branching pattern is more or less regularly pinnate and the branches 
are of both the terminal and intercalary types, the leaves and under- 
leaves are always unistratose, and there is no perianth but a conspicuous 
coelocaule is formed. 
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HERZOGIARIA FULFORD, gen. nov. 
Lepicolea p. p. auct. 
The characters of the genus are those of the species, Lepicolea téres 
Stephani. (1901, p. 26). 
Type species: Lepicolea teres. 


HERZOGIARIA TERES (Srern.) Fulford, comb. nov. Plates 78—81. 
Fig. 1—27. 
Lepicolea teres SrEPHANI, Bihang Svenska Vet.-Akad. 
Handl. 26 (3). No. 17: 26. 1901 
Lepicolea algoides STEPHANI, Svenska Vet.-Akad. 
Handl. 46 (9): 73. f. 28, d-e. 1911. 
[StErHAnT, Icones Hepat., Lepicolea, no. 12, a, b]. 


Leafy stems erect, in blackish brown tufts, 5—6 cm or more long, 
(apparently from a creeping caudex), radially symmetrical, irregularly 
and sparingly branched; stems in transverse section rounded, the cor- 
tical row of cells with a broader band of thickening on the outer sur- 
face, the walls thin, deeply pigmented with brown and with a wide 
band of brownish-yellow translucent secondary thickening, the cells 
of the medulla two or three times as long as those of the cortex: the 
branches intercalary, axillary but above either half of a leaf or under- 
leaf, on leafy stems or frequently from male bracts or bracteoles of a 
terminal inflorescence; the branches leafy, or tending to be microphyl- 
lous with trifid leaves, or tending to be flagelliform with tiny trifid 
leaves: rhizoids infrequent, dark brown, from the bases of the leaves 
and underleaves: leaves transversely or subtransversely inserted, patent- 
divergent, approximate to imbricated, symmetrical, obovate in outline, 
bis-bifid to one-fourth, more rarely trifid with one sinus deeper, or 
even bifid, multistratose throughout, 2-2.5 mm long, the cone-shaped 
segments spreading from the cuneate lamina, the segments long, slightly 
flattened, 4-5 X 6-7 cells in diameter below, tapering to a uniseriate 
tip of 2-4 cells, in transverse section the cells averaging 18 - 24 - (36) u 
in diameter, with dark brown walls and a wide band of yellowish-brown 
translucent secondary thickening, the lumen small, rounded, the cuticle 
striolate to roughened, the internal cells sometimes separating at the 
comers, the superficial cells rectangular in outline; the lamina of 2-3 
layers of cells, the walls and thickenings as in the segments, the sur- 
face cells 54-72-88 X 18-244; cells of the lamina in the curve 
of the sinus large or small, bulging, irregularly arranged and forming 
an enlargement with a pore- or knot-like protuberance at the base of 
the sinus; underleaves not morphologically distinct from the leaves: 
dioicous (with male and female stems in the same tuft): the male in- 
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florescence terminal but becoming intercalary on the stem or branch, 
the bracts and bracteoles in 6 or more series, each with 4, 3 or 2 seg- 
ments, the bracteoles similar to the leaves, without antheridia, the 
bracts plain to more or less pouched, the antheridia small, 1 or 2 in 
the depressions of the lamina, the stalk short, paraphyses occasional: 
female inflorescence terminal on a stem or leading branch, without 
innovations, the bracts and bracteoles alike, in several series (imma- 
ture), the outermost series similar to the leaves but with slightly broader 
segments with margins tending to be unistratose in part, the intermediate 
series with broader, triangular segments, several layered in the centre 
but with unistratose margins, the inner series with broad, triangular 
segments with sparingly to abundantly crenulate to short ciliate mar- 
gins: the archegonia 7-10, the venter broader than the neck, linear 
or filamentous paraphyses few: perianth (immature) mouth unistratose, 
undivided, undulate, entire: mature perianth and sporophyte not seen. 

Habitat: In rocky brooks and small lagoon. 

Distribution: West Patagonia: Isla Pacheco, SKOTTSBERG, original of 
L. algoides (G); Fuegia australis: Ushuaia, DuséN 296 (G); Fuegia: 
without locality, Dus£n (G). 

This species is unique in that the stems are radially symmetrical, 
erect, with the leaves and underleaves similar and bis-bifid (sometimes 
with only 8 or 2 segments), multistratose throughout, and with a knot- 
or pore-like enlargement at the base of each sinus. 

The species was first described by STEPHANI from plants collected 
by Duséx in 1896 as a species of Lepicolea. Several years later SKOTTS- 
BERG collected plants of a similar habit but mostly with trifid leaves 
and underleaves which STEPHANI recognized as new under L. algoides. 
He later (STEPHANI, 1924), reduced the latter species to synonomy 
under L. teres. The illustrations for the Icones Hepaticarum (STEPHANI, 
Lepicolea, no. 12, a, b) were made from plants of the original collec- 
tions of both L. teres and L. algoides. 

The stems are brown to black with a bristle-like appearance because 
of the long setose segments of the leaves and underleaves (Fig. 1—3). 
In transverse section the stem is not differentiated, since the cells of 
the cortical row are no different from those of the medulla except in 
position and greater thickening of the outside wall (Fig. 14). The wall 
itself is thin and dark brown to black and the broad band ef translucent, 
secondary thickening is usually without pits. 

The pattern of branching is irregular, with the branches always of 
intercalary origin, with a well defined collar at the base of the branch. 
The branches occur in the axils of both leaves and underleaves on a 
single stem, with the branch above either half of the leaf or underleaf 
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(Fig. 27). This is in contrast to the intercalary branches of most he- 
patics where they are midway in the axil, and in contrast to the ar- 
rangement in certain species of Herberta described by Evans (1917), 
where the intercalary branch may be adjacent to the ventral base of 
the leaf or to either side of the underleaf (Fig. 27). The branches may 
be leafy and like the stem, or their leaves may be somewhat smaller 
and trifid, or they may approach a flagelliform condition with tiny 
trifid leaves. Such leaflets often occur on the basal portion of an other- 
wise leafy branch. Several branches are often produced in the male 
bracts when the inflorescence is near the tip of the stem. These bran- 
ches also bear male bracts and bracteoles, at least at the beginning. 
When several such branches come from a male inflorescence near the 
tip of the stem the stem appears to be tufted. 

The leaves and underleaves are similar, bis-bifid to one-fourth, or 
if trifid, with one sinus deeper, or rarely bifid (Fig. 2—5, 10). The la- 
mina is pluristratose (Fig. 8, 9) and the segments are thick, slightly 
flattened, long, cone-like and end in a row of 2—4 cells (Fig. 6, 7, 
11, 12). The enlargement at the base of the sinus is always conspicuous. 
It consists of a small group of variously shaped bulging cells on both 
sides of the lamina, and reminds one of a raised pore or knot (Fig. 5, 
5 À, 10, 10 A, B, C). There may possibly be an opening but it was not 
obvious. The superficial cells of the leaf are always longer than broad 
and rectangular in outline (Fig. 12, 13), with the same sort of dark, 
thin walls and broad band of translucent yellow-brown secondary 
thickening as in the cells of the stem. The leaf insertion is transverse 
or nearly so and the line of attachment is two or more rows of cells 
deep (Fig. 26). The underleaves are similar to the leaves. 

Although SterHant stated that the plants are monoicous, male and 
female inflorescences were on separate stems in the same tuft and it 
would seem that the plants are dioicous. 

The male inflorescence may be terminal or intercalary, alternating 
with the leaves on a stem or branch, with the bracts and bracteoles 
in six or more series. The bracteoles are plane and like the leaves and 
underleaves and do not contain antheridia. The bracts have segments 
like those of the leaves, but the lamina has one or two depressions on 
the dorsal side (Fig. 24), or it is broader and thinner than the lamina 
of the leaf, has one or two depressions and is more or less pouched 
(Fig. 25). No well developed antheridia were found, but one or two 
shriveled ones were seen in the axils of the bracts along with a few 
paraphyses. 2 

The female inflorescence (only immature ones were observed) is ter- 
minal on a leafy stem. It is without subfloral innovations. The bracts 
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and bracteoles are similar. The outermost series is essentially like the 
leaves (Fig. 15), but the intermediate series have broader, flattened 
segments which tend to be unistratose on the margins (Fig. 16, 17), 
while the segments of the bracts and bracteoles of the inner series are 
broader, not so thick, with unistratose, crenulate to short ciliate margins 
(Fig. 18, 19, 20, 21). There is a striking difference between the conical 
segments of the leaves and the flat, crenulate, short ciliate segments 
of the inner bracts. The archegonia are few in number and have rather 
slender necks (Fig. 22). There are a few paraphyses of various sorts 
among the archegonia (Fig. 23). 


The perianth (immature) mouth was clearly visible at the base of 
the archegonia (Fig. 22, P) and the immature mouth is broad, undi- 
vided, undulate and entire. 


Two other genera which are erect, more or less radially symmetrical 
with the leaves of more than one layer of cells, at least in part, have 
been described. The one, Calobryum, has long been of interest because 
of its radial symmetry. The plants are tropical or subtropical, robust, 
green, with orbicular to rounded green leaves and underleaves which 
are of one layer of cells above and two or more layers in the lower part. 
There is no evidence of a close relationship between Calobryum and 
Herzogiaria. The other genus with pluristratose leaves is the recently 
described Pachyglossa Herzog & GROLLE (HERZOG & GROLLE, 1958; 
Herzoc, 1952), which is now known from the southern tip of South 
America and southern New Zealand. The stems are radial and erect, 
but unlike H. teres, the leaves are ovate, with the apex emarginate to 
broadly rounded or rarely very shortly bifid. The latter are of two to 
several layers of cells in P. dissitifolia H. & G., from southern South 
America. The genera also differ in stem anatomy, position and detail 
of the inflorescences and in detail of the perianth mouth. It would 
seem that there is no close relationship between these two genera 
either. Still another genus in which the leaves are several layers of 
cells thick, is the monotypic Chondrophyllum cucullatum HeErzoc 
(1952), collected by ScuwasE in West Patagonia. The stems have no 
underleaves or very rudimentary ones, the leaf cells are thin-walled, 
and the perianth mouth is dentate-ciliate. The pluristratose condition 
of the leaves in these four genera is another instance of parallel evo- 
lution in different lines of development. 

Herzogiaria bears a superficial resemblance to the species of Lepi- 
colea, where it was placed by SrEPHANI because of the bis-bifid form 
of the leaves, the general habit, and the color of the plants. It differs 
from this latter genus in its multistratose leaves, the apparent lack of 
any type of terminal branching, and in the presence of a perianth (at 
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least a part of one is formed). In contrast, Lepicolea has unistratose 
leaves, pinnate, terminal branching of the Frullania type, and a well 
developed coelocaule, with no trace of a perianth. 

This new monotypic genus and family is aberrant and a „blind line”, 
which shows a combination of unspecialized and primitive characters, 
intermingled with some which are extremely specialized. 

The name Herzogiaria is in honor of the renowned hepaticologist, 
Dr. Tu. Herzoc, who has contributed so much to our knowledge of the 
South American Hepaticae. 
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EXPLANATIONS OF THE PLATES 


Plate 78 (1) 

Fig. 1—8. Herzogiaria teres (STEPH) FULFORD. — Fig. 1. Habit sketch 
of a stem, X 25. Fig. 2. Portion of a stem, dorsal view, X 40. Fig. 3. 
Portion of a stem, ventral view, X 40. Fig. 4. Two leaves, X 30. Fig. 5. 
Underleaf of the same series, A the middle sinus, X 30. Fig. 5 A. The 
enlarged cells at the base of the middle sinus (Fig. 5, A), the dotted 
lines indicate the inner boundary of the cell wall, X 350. Fig. 6. Trans- 
verse section of one of the segments of a leaf, X 350. Fig. 7. Portion 
of a similar segment in which the cells have separated at the corners, 
X 350. Fig. 8. Portion of a transverse section of the lamina of a leaf, 
X 350. Fig. 9. Portion of a transverse section of a leaf, R, indicates 
cells of the ventral surface in the area of rhizoids, X 350. The figures 
are drawn from the type material, (G). 


Plate 79 (2) 


Fig. 10-14. H. teres (SterH.) FuLrorp. — Fig. 10. A leaf, the sinuses 
A, B, C, X 40. Fig. 10 A, B, C, The cells below each sinus shown in 
detail, the dotted lines indicate the inner limits of the cell walls, 
X 350. Fig. 11. Transverse section of a segment of a leaf, showing the 
thick walls and the spaces where the cells have separated, X 350. 
Fig. 12. Optical view of the tip of a leaf segment, showing the arrange- 
ment of cells and the thick walls, X 850. Fig. 13. Optical view of a 
portion of the lamina of a leaf, X 850. Fig. 14. Portion of a transverse 
section of a stem, X 350. The figures were drawn from a portion of the 
original material of Lepicolea algoides (G). 


Plate 80 (8) 


Fig. 15—21. H. teres (STEPH) Futrorp. — Fig. 15. A female bract 
of the outer series, X 88. Fig. 16. A portion of a female bract of an 
intermediate series, X 40. Fig. 17. A portion of a segment of this bract 
in optical view, showing the broader, flattened segment, X 850. Fig. 
18. Female bract of the inner series, X 40. Fig. 19. A bract of the 
inner series of an older inflorescence, X 90. Fig. 20. The upper part 
of one segment of this bract, X 350. Fig. 21. Detail of the arrangement 
of marginal cells in the lower portion of a bract of the inner series, 
X 400. Figures drawn from plants of the original collection of L. al- 


ee). Plate 81 (4) 

Fig. 22—27. H. teres (Stern.) Futrorp. — Fig. 22. Tip of a female 
stem with three archegonia and a portion of the mouth, P, of an other- 
wise undeveloped perianth, X 180. Fig. 23. Various paraphyses among 
the archegonia, S, slime papilla, X 850. Fig. 24. Male bracts of the 
lower series on a male inflorescence, each with one antheridial depres- 
sion, X 88. Fig. 25. Bracts of the upper series in a male inflorescence, 
each in part concave and with one or two antheridial depressions, X 88. 
Fig. 26. Longitudinal section through a stem to show the attachment 
of the pluristratose leaf, X 300. Fig. 27. Portion of a stem and under- 
leaf, U, underleaf, I, intercalary branch which is axillary but above 
one side of the underleaf, C, collar, X 80. Figures 22 and 23 drawn 
from stems from the original collection of L. algoides (G); figures 24— 
27 from stems from the original collection of H. teres (G). 
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Two new families of leafy Hepaticae: Vetaformaceae and 
Pseudolepicoleaceae, from Southern South America 


By MARGARET FULFORD and JANE TayLor*), Cincinnati (Ohio, U.S.A). 
With plates 82 (1) — 86 (5). 


Mention has already been made of certain discordant elements which 
had been associated with the genus Lepicolea, in the discussion of the 
new family Herzogiariaceae (FuLForD, 1960), which was based on the 
unique L. teres SrEPHANI. While this family and the two to be described 
have certain characteristics in common with the genus Lepicolea, na- 
mely, the bis-bifid form of the leaves and the underleaves, pigmen- 
tation, etc., each in turn, has a combination of major characteristics 
strikingly different from one another and from Lepicolea. Each exhibits 
some primitive characters including, erect habit and radial symmetry, 
and some which are considerably advanced. 

The first to be described, the Vetaformaceae, represents the more 
primitive condition in that so many of the characters are generalized 
in their organization and the degree of specialization is slight. The fa- 
mily is based on the species Lepicolea abnormis. 


VETAFORMACEAE FvLrorD & J. TAYLOR, fam. nov. 


Caules erecti, radiales, irregulariter ramosi; rami apicales vel inter- 
calares, et in axillis et in marginibus foliarum; folia transverse inserta, 
bis-bifida (trifida, bifida), amphigastria similia; 4 inflorescentia api- 
calis vel in cauli intercalaris, antheridia in axilis bractearum saccatarum 
et bracteolorum: @ inflorescentia apicalis in cauli vel in ramo, cum 
1—2 innovationibus. 


Leafy stems erect, more or less radially symmetrical, irregularly 
branched, the branches of the terminal and intercalary types, the latter 
either axillary or at the ventral side of the leaf or at either side of the 
underleaf: leaves transversely inserted or nearly so, bis-bifid (trifid, 
bifid); the underleaves similar to the leaves: male inflorescence termi- 
nal, becoming intercalary on the stem, the bracts and bracteoles 


*) Work related to a project supported by National Science Foundation 
Grant, no. G 2616. 
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pouched, the antheridia in the axils of both bracts and bracteoles: fe- 
male inflorescence terminal on a main stem or branch, with one or 
two subfloral innovations. 


VETAFORMA Futrorp & J. TAYLOR, gen. nov. 
Lepicolea p. p. 
The characters of the genus are those of the species Lepicolea ab- 
normis STEPHANI (1911, p. 72). 
Type species: Lepicolea abnormis STEPHANI. 


VETAFORMA ABNORMIS (Steph.) Futrorp & J. TAyLor, comb. nov. 
Fig. 1—81, Tab. 82—84. 
Lepicolea abnormis Stephani, Svenska Vet.-Akad. 
Handl. 46 (9): 72. 1911. 


Leafy stems erect, radial or nearly so, to 4 cm long, flaccid, pale 
green, irregularly branched; branches infrequent, of the Frullania type 
or intercalary, and adjacent to the ventral base of a leaf, or to the 
underleaves, or in the axils of leaves or male bracts and bracteoles, sub- 
floral innovations of the Frullania type: the stem in transverse section 
rounded, with slight differentiation of the cortex and medulla, the me- 
dulla 5—7 cells across: rhizoids from the cortical cells, the bases of 
leaves and underleaves of the lower part of the stem and the cells 
around the base of the lower intercalary branches, very long, hyaline, 
18—36 u broad, producing terminal multicellular regenerant protone- 
mata which soon become intercalary by developement of one or more 
rhizoids at the distal end: leaf insertion transverse or very slightly 
oblique, the leaves distant to imbricated, patent-divergent, obcuneate 
in outline, bis-bifid, trifid with one sinus deeper than the other, or 
bifid, symmetrical or nearly so, the segments lanceolate, short acumi- 
nate, usually divergent in bis-bifid leaves, 4 (3—6) cells wide at the 
base, terminating in a uniseriate row of 2 (4) cells, the cells quadrate 
to rectangular in outline, the walls uniformly thickened, without tri- 
gones, the cuticle faintly striate, cells of the margin to 386 u X 18—22 u, 
of the interior to 54 u X 18—22 u, cells of the lamina 36—90 u X 27— 
30 u: underleaves similar to the leaves, transversely inserted, bis-bifid, 
more often trifid, sometimes bifid, the cells as in the leaf: dioicous: the 
male inflorescence terminal, soon becoming intercalary on the stem so 
that the latter shows a series of short intercalary androecia separated 
by series of normal leaves, the bracts and bracteoles similar, in 4—10 
series, mostly trifid, deeply pouched, antheridia 1—2, in the axils of 
the bracts and bracteoles, large, spherical, pale, the cells of the wall 
hexagonal in outline, the stalk to 6 or more cells in length, 2— (4?) 
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cells thick: female inflorescence terminal on the stem, with one or two 
subfloral innovations which become floraliferous, the bracts and brac- 
teoles similar and similar to the leaves, in several series, the inner 
series with an occasional short lateral tooth, the archegonia 6—10, cy- 
lindrical, the neck wide: vegetative reproduction by means of cell 
masses formed at the tips of rhizoids, these multicellular, globose to 
cylindrical protonemata producing slender regenerant stems, at. first 
with three rows of tiny bifid juvenile leaves, but becoming larger and 
bearing leaves of the adult type: perianth and sporophyte not seen. 
Habitat: Sandstone rocks and glacial detritus. 


Distribution: Chile: West Patagonia: Cal. Samuel, Isla Huafo, T. Hal- 
le, (3) the original collection (G); South Patagonia; estuary of the Ven- 
tisquero River, SKOTTSBERG 606, (9), with Lepicolea georgica [misdeter- 
mined, = L. quadrilaciniata], (G). 

Perhaps the most outstanding characteristic of this genus is its lack 
of specialization with an instability in the form and the behavior of 
the parts. The transverse section of the stem shows a wide variation 
in the size of the cells, with some of the cells of the cortical layer smal- 
ler than some of the cells of the medulla (Fig. 4, 6). Certainly, there is 
no conspicuous differentiation of the cells in the cortex or in the 
medulla. 

The branching patterns of the male and female plants differ (com- 
pare Fig. 28 with Fig. 23 and 24), and considerable variation of the 
pattern is evident from stem to stem (Fig. 23, 24). According to the 
branching systems defined by Bucazon (1951), the female plants of 
Vetaforma would conform to his „Spross-Ast-Systeme“, since the sub- 
floral innovations may form on one or both sides of the axis during 
one vegetative period of growth. These innovations are terminal in 
origin and of the Frullania branching type. Evans (1912) reported that 
subfloral innovations in Radula, Jubula and the Lejeuneaceae are ter- 
minal in origin and that they apparently arise whether fertilization 
takes place or not. In these latter genera the innovations are of the 
Radula or Lejeunea type, where they are below the leaf which is not 
modified in form. The genera are relatively specialized or „advanced“, 
so that the occurrence of innovations of the Frullania type, a more pri- 
mitive type of branching ,in the new genus is of considerable interest. 
Scuuster (1957, p. 125—6), in his „conspectus“ of the „old Ptilidia- 
ceae s.lat.“ has stated that ,,gynoecia, if terminal on leading, erect 
branches, never regularly with innovations“, for Lepicolea, Ptilidium 
and Trichocolea, among other genera. However, in Ptilidium and Tri- 
chocolea, subfloral innovations are the rule (see BuchLon, 1951, f. 8, 
IV Ptilidium, £.3, V Trichocolea). In Ptilidium the subfloral innovations 
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are of the Frullania type while in Trichocolea, according to HATCHER 
(1957, p. 182), they are of the Radula type. 

Vegetative branches of the Frullania type are also present (Fig. 2), 
although branches of endogenous origin (Fig. 3, 28) may predominate. 
In the male plants these latter may be the only type present. The inter- 
calary branch is usually adjacent to the ventral base of the leaf (Fig. 3), 
or to either side of the underleaf (Fig. 28, I). It is easily distinguishable 
by its position, which is not axillary. This intercalary branching appears 
to be similar to the situation reported by Evans (1917) for certain spe- 
cies of Herberta. As in Herberta, truly axillary branching also occurs. 
Axillary intercalary branches have been found in the axils of male 
bracts along with the antheridia (Fig. 11, and 8, VI), and there was 
no alteration in size or shape of the bracts or the antheridia. In one of 
the androecia studied there were four intercalary branches, one of 
them ventral-axillary in origin (Fig. 28, VI), one of them lateral-axillary 
(Fig. 28, LI), one adjacent to the ventral base of a bract and one adja- 
cent to the base of a bracteole (Fig. 28, I). This is a further indication 
that in this genus with so many unspecialized characters, the branches 
are not necessarily restricted in their location. 

Unfortunately, the basal portions of the main axes were not preserved 
in the collections, so that we do not know whether a caudex is present 
or not. 

The leaves and underleaves may be bis-bifid (Fig. 2, 9), trifid with 
one sinus deeper than the other (Fig. 2, 7, 8), and bifid, on a single 
stem. There are also slender stems with only bifid leaves and under- 
leaves. Whether such microphyllous stems are to be compared with 
the attenuate portions of the branches of Lepicolea for example, or 
whether they are of regenerant origin and have not yet reached the 
physiological level in which quadrifid or trifid leaves are formed, 
could not be determined. The bis-bifid type is without doubt the most 
highly specialized form and the trifid leaves have come about though 
failure of one of the two leaf initials to divide to form the two secon- 
dary initials. 

As was noted earlier, the plants are dioicous, and of the two collec- 
tions of the species from widely separated areas, one is male and the 
other is female. The male stems grew in a compact tuft which obvious- 
ly had been broken off at the base. The male inflorescence is terminal 
but soon becomes intercalary through further growth of the stem, so 
that the latter may be an alternating series of vegetative leaves and 
underleaves with bracts and bracteoles. Both bracts and bracteoles are 
strongly pouched, trifid as in a trifid leaf (Fig. 29) and bear one or two 
antheridia (Fig. 11 and 28). Bracteolar antheridia are known in a num- 
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ber of genera of the Ptilidiaceae, including species of Herberta and 
Mastigophora (ScHIFFNER, 1910), Triandrophyllum (Futrorp & Har- 
CHER, 1958), two species of Lepicolea (Scott, 1958), and at least one 
species of Schistochila. Such a condition is more primitive than that 
in which the bracteoles do not bear antheridia although they are 
pouched, or where they are plane, or where they differ from the 
bracts or are absent. The arrangement of the antheridia in three ranks, 
— in the axils of both bracts and bracteoles, as in Vetaforma is without 
doubt the most primitive arrangement within the male inflorescence 
among the leafy Hepaticae. 

The female plants grew intermingled with Lepicolea georgica STEPH. 
in a loose tuft in what appears to have been wet sandy mud. The cha- 
racters of the female inflorescence also indicate a primitive condition. 
The inflorescence is terminal on the leafy stem, on subfloral innova- 
tions — which are of the Frullania type, on branches of the Frullania 
type, and on branches of intercalary origin (Fig. 23 and 24). In many 
Hepaticae the female inflorescence is restricted to a specialized branch 
which is localized in position and of a particular form, as for example, 
in Bazzania where the female branches are short, ventral, in the axils 
of underleaves, and intercalary in origin. These latter specialized types 
of sexual branches are considerably more advanced than the arrange- 
ment in Vetaforma. The bracts and bracteoles are similar in size and 
form and similar to the leaves. There appears to be no way of dis- 
tinguishing the two except by their position in relation to the arche- 
gonia, although an occasional short lateral tooth is to be seen on some 
of the bracts and bracteoles close to the archegonia (Fig. 26). Few ge- 
nera of Hepaticae show so little specialization in the bracts and brac- 
teoles. 

There are 6—10 archegonia without paraphyllia in a cluster. They 
are thick, cylindrical, with broad necks (Fig. 27), a character shared 
with species of Lepicolea and Herzogiaria, among other genera. A series 
of short lanceolate segments which might have been the mouth of the 
undeveloped perianth often surrounded the archegonia. Perianths and 
sporophytes were not present. 


Regeneration 


This plant has a unique sort of regeneration which is abundantly 
represented in both collections of the species. New leafy stems develop 
from globose to nearly cylindrical masses of irregularly arranged cells 
which are formed at the tips of the rhizoids (Fig. 22). 

The rhizoids are often abundantly produced on the lower part of 
the plant, on the stem (one side only), the bases of the leaves and 
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underleaves, and on the collar and base of the intercalary branches. 
They also occur in great numbers on the larger regenerant cell masses 
or protonemata. The rhizoids are vigorous, hyaline and vary in width 
from 18u to 86. The wall appears to be slightly roughened on the 
outer surface. 

The tip of the rhizoid is normally rounded (Fig. 12), but it may be- 
come enlarged and oval to club-shaped. This swollen tip is cut off 
from the tube by a transverse wall. Further divisions in three planes 
produce the multicellular structure (Fig. 13—15). Continued cell divi- 
sion and growth includes the formation of at least one, often two, new 
rhizoids (Fig. 16—21), at the opposite end of the cell mass (Fig. 20). 
Such a procedure is often repeated several times (Fig. 21), so that 
eventually a number of these masses of cells may be connected by rhi- 
zoids in an anastomozing fashion, since the numerous rhizoids produced 
on the larger cell masses in turn may produce additional cell masses. 

Eventually, one of the cells produces an apical cell with three 
cutting faces and the leafy stem is formed by its activities (Fig. 22). 
The early leaves and underleaves of such regenerant stems are very 
short and appear to be bifid (Fig. 22, L). These shoots may be re- 
cognized even after leaves and underleaves of the adult form are pro- 
duced, by the tiny bifid leaves in the lower part of the stem, by the 
mass of irregularly arranged cells on the base of the very slender stem, 
and by the very large numbers of rhizoids, often bearing terminal or 
intercalary masses of cells, which have developed from the base. 

Sporelings have not been observed but since it was found earlier 
that the pattern of regeneration follows that of the sporeling, in part 
or completely, in all of the genera of leafy Hepaticae except some of 
the Lejeuneaceae, in the groups investigated (FuLForD, 1956, Table I), 
one can speculate that Vetaforma follows the behavior of other hepa- 
tics. Since the regenerant protonema is like that of the Nardia type, — 
in which a mass of cells is formed outside the exospore, the primary 
leaves are short, uniseriate, often of only one or two cells, and the 
juvenile leaves are short and bifid. In any case, the regenerant proto- 
nema of V. abnormis is a globose to cylindrical mass of cells and the 
juvenile leaves are bifid. As the elongation of the stem progresses the 
leaves become larger, but may be bifid — microphyllous for a consi- 
derable distance before the trifid or bis-bifid forms make their ap- 
pearance. 

This unique method of regeneration suggests that one described by 
GoEBEL (1906, 1930), for several species of Schistochila. There is this 
difference at least, in the latter genus the rhizoids are usually much 
branched at the tips before the secondary or new walls are formed. 
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The behavior of the rhizoids of V. abnormis is also in a way reminis- 
cent of a pattern of regeneration in Cephalozia bicuspidata which was 
described by Lxerrcrs (1875, p. 38, Pl. Il; FucrorD, 1956, p. 106), in 
which new plants are formed at the tips of filaments which arise in the 
cortical cells of the ventral side of the stem. There is this important 
difference, in that in C. bicuspidata the filament consists of a uniseriate 
row of cells and the new leafy plant develops directly, a pattern which 
is a repetition of the Cephalozia type sporeling pattern, while in V. ab- 
normis the rhizoid (filament) does not have cross walls, and when the 
meristimatic activity begins at the tip, a globose or cylindrical mass 
of cells is formed before the leafy plant is initiated. The latter is a repe- 
tition of the Nardia type of sporeling development. 

This monotypic genus, Vetaforma (Vetaformaceae) is distinct from 
other genera of a similar habit, or with which it had been associated, in 
a number of important characters. 

It differs from Lepicolea (Lepicoleaceae of SCHUSTER, 1957, without 
a Latin description), to which it was first assigned by STEPHANI, in that 
in the latter, the stems are large, stiff, deeply pigmented with brown, 
ascendant and dorsiventral with a distinct difference between the 
leaves and underleaves; they are pinnate or bipinnately branched with 
most branches of limited growth and becoming flagelliform; and there 
is a coelocaule. 

The genus Vetaforma differs from Herzogiaria (Herzogiariaceae (FUL- 
FORD, 1960), which has a similar habit, in that in the latter, the small 
erect, radially symmetrical stems are often bristle-like and are blackish- 
brown; the branches are all intercalary, in the axils of leaves and under- 
leaves but above either half; the leaves and underleaves are pluristra- 
tose; the male bracteoles do not bear antheridia; the female inflores- 
cence is without subfloral innovations and the innermost bracts and 
bracteoles are very different from the leaves. There is no regeneration 
from the brown rhizoids. 


PSEUDOLEPICOLEACEAE Futrorp & J. TAYLOR, fam. nov. 


Caules erecti, radiales, irregulariter ramosi; rami et terminales et 
intercalares in axillis: folia transversalia, bis-bifida (trifida), amphiga- 
stria similes: 4 inflorescentia apicalis vel in cauli ad intercalari vertens, 
bracteae saccatae, antheridia ferentes, bracteolae simplices, non sac- 
catae; 9 inflorescentia apicalis in cauli vel in ramo: perianthus 5 plicatus. 

Stems erect, radial, irregularly branched; the branches of the ter- 


minal and axillary intercalary types: leaves transverse, bis-bifid (trifid); 
underleaves similar; male inflorescence terminal or becoming inter- 
calary on the stem, the bracts pouched, bearing antheridia, the bracteo- 
les not pouched, like the leaves: female inflorescence terminal on the 
stem or a branch: perianth 5 plicate. 
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PSEUDOLEPICOLEA FuLrorD & J. TAYLOR, gen. nov. 
Lepicolea p. p. 
Blepharostoma p. p. 


Caulus erecti, radiales, fusci, irregulariter ramosi; rami terminales ex 
lateralibus segmentis et ventralis et raris dorsalis semisegmentis (Frul- 
lania et Microlepidozia typi), rami intercalares ex axillis foliorum et 
amphigastriorum; caules in transverse parte cum parte corticale unistra- 
tose, ex cellulis parvioris compositis et cum medulla magnarum cella- 
rum; rhizoides fusci: folia bis-bifida (trifida): 4 inflorescentia terminalis 
in cauli intercalaris et in ramis ex bractearum mascularum emanans, brac- 
teae saccatae cum segmentis brevioribus quam iis in foliis, bracteolae 
planae foliis similis; 2 inflorescentia terminales vel in caule vel in ramo: 
perianthus inflatus, obtuse - 5- plicatus, os denticulatum et ciliatum. 


Leafy stems erect, more or less radial, deeply pigmented with brown, 
irregularly branched; the terminal branching from lateral segments, 
both the ventral and less frequently the dorsal half (the Frullania and 
the Microlepidozia types); the intercalary branches from the axils of 
the leaves and underleaves, more rarely from the male bracts and 
bracteoles: stem texture spongy, stem in transverse section differen- 
tiated into a unistratose cortical layer of smaller cells and a medulla of 
numerous distinctly larger cells: rhizoids dark brown, from the base 
of the leaves and underleaves: leaf insertion transverse; the leaves bis- 
bifid (trifid), cuneate in outline, the lamina just below the sinus usually 
with a thickened area of a few bulging cells; underleaves similar to 
the leaves: dioicous: the male inflorescence terminal becoming inter- 
calary on the stem or branch, or on intercalary branches from the axils 
of the male bracts, the bracts pouched, with shorter segments than the 
leaves, the bracteoles plane, similar to the leaves or underleaves, with 
shorter segments: the female inflorescence [terminal on the stem or 
branch, the perianth inflated, obtusely 5-plicate, the mouth denticulate- 
ciliate, V. SCHIFFNER, 1911]. Sporophyte not seen. 


Type species: Sendtnera quadrilaciniata SuLL. 


Lectotype: Lepicolea quadrilaciniata STEPH. 


Key to the species of Pseudolepicolea, 


la: Leaf segments long, slender lanceolate, mostly 4 cells broad at the 
base, widely divergent; the tip cell about twice as long as broad 
1. P. quadrilaciniata 
lb: Leaf segments shorter, lanceolate, mostly 6-8 cells broad at the 
base, erect-spreading; the tip cell of the leaf little longer than broad 

2. P. georgica 
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1. PPEUDOLEPICOLEA QUADRILACINIATA 
(Surr.) FutForp & J. TAYLOR, comb. nov. Tab 85. Fig. 32—40 


Sendtnera quadrilaciniata SULLIVANT, Hooker’s Jour. Bot. 2: 317. 1850. 

Leperoma (?) quadrilaciniata MassaLonco, Nuovo Giorn. Bot. Ital. 
17: 253. 1885. 

Lepicolea quadrilaciniata STEPHANI, Svenska Vet.-Akad. Hand. 26°. 
No. 6: 56. 1900; Spec. Hep. IV: 31. 1909. 

Blepharostoma quadrilaciniatum SCHIFFNER, Hedw. 51: 282. f. 1—15. 
TIER 

[SrtEpHAnNT, Icones Hep., Blepharostoma, no. 9] 


Leafy stems in erect tufts, deep reddish-brown to blackish, to 7-8 cm 
high, sparingly branched; the branches long, usually terminal, of the 
Frullania type with a bifid half-leaf at the dorsal base, or more rarely 
of the Microlepidozia type with a bifid half-leaf at the ventral base, 
intercalary branches from the axils of leaves and underleaves or occas- 
ionally from male bracts and bracteoles: rhizoids infrequent, brown, 
from the base of a leaf or underleaf: leaf insertion transverse or nearly so; 
leaves distant to imbricated, bis-bifid (trifid) to two-thirds, the segments 
long, tapering, slender lanceolate, diverging at a wide angle, mostly 
4 cells broad at the base, terminating in a row of 3 or more elongate 
cells, the tip cell twice as long as broad, the lamina cuneate, the cells 
rectangular in outline, the area just below each sinus usually with a 
two-layered enlargment, of 1—3 bulging and variously oriented cells 
on each side of the leaf; cells of the tip of the segment 36 u or more x 
18-20 u, those of the base of the segment 30-40 u x 24 u, and those 
of the lamina 36 - 72 u x 24 - 27 u, the walls thin, the cuticle faintly strio- 
late: underleaves similar to the leaves: dioicous: male inflorescence ter- 
minal, becoming intercalary by further growth of the stem, the bracts 
and bracteoles in 3-7 series, the bracteoles plane, similar to the leaves, 
sometimes slightly smaller, the bracts bis-bifid, orbicular in outline, 
deeply concave, the segments short, [antheridia in pairs, SCHIFFNER]: 
[female inflorescence terminal, without innovations, the bracts and 
bracteoles similar and similar to the leaves, with occasional marginal 
teeth or cilia; the perianth inflated, with five broad folds, the mouth 
contracted, ciliate, denticulate, - fide SCHIFFNER]. Sporophyte not seen. 

Habitat: on rocks and soil along streams, in forests, and in alpine 
meadows. 

Distribution: West Patagonia: „in valle fluminis Aysen”, DusÉN, Jan. 
1897, the lectotype (NY); „Cal. Hale im Walde“ and ,,Isla Atalaya“, 
SKOTTSBERG, coll. 1907-09, cited by Steruant (1911, p. 74); South Pata- 
gonia: without locality, SKOTTsBERG, no. 606, coll. 1908, as L. georgica 
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(G); „Skyring, Estuario de los Ventisqueros“ and „Canal Gajardo am 
Inga-Gletscher“, SKOTTSBERG, coll. 1907-09, cited by STEPHANI (1911, 
p. 74). — Tierra del Fuego: without locality, WILKEs Expedition, the 
original collection, cited by SuLLıvant (1850, p. 317); Cape Horn, Staten 
Island, Specazzını, no. 117? (G); Staten Island, SPEGAZZINI, no. 90, 
cited by MAssaLonco (1885, p. 253); Insula Desolacion, Puerto Angusto, 
600 m., Dustin, no. 216, ex Upsala Bot. Mus. (G); Rio Grande and Rio 
Azopardo, 600 m., Duséx, coll. 1895-96, cited by SrEPHANI (1901, p. 25); 
alpine region of Betbeder-Tal, SKOTTSBERG, coll. 1907-09, cited by STE- 
PHANI (1911, p.74). The citation from South Georgia (STEPHANI, 1911, 
p. 74), belongs to P. georgica (S-PA). 

The species has had a varied history. The name Sendtnera quadrila- 
ciniata was given by Wm. SuLLIVANT to the original collection made 
during the Wırkes Expedition to Tierra del Fuego. This collection has 
not been located either at the Farlow Herbarium where the Herbarium 
of SULLIVANT is deposited, or at the U.S. National Herbarium in Wash- 
ington, where the U.S. Expeditions are housed. Some years later 
SPEGAZZINI | No. 90], collected the same species on Staten Island, and 
MassaLonco (1885) cited the latter collection, No. 90, as Leperoma 
quadrilaciniata in the list of Hepaticae from the Expedition. 

Plants of the same species were also collected by Dus£n in 1895-96 
in Magellans Land (StEPHANI, 1901) and in 1896-97 in Patagonia (STE- 
PHANI, 1900). Plants from the latter collection, ,,Patagonia occidentalis, 
in valle fluminis Aysen in rupibus“, have received special attention 
from SCHIFFNER. This collection must serve as the lectotype. 

SCHIFFNER (1910) used plants of this collection from the river valley 
of Aysen, in his investigations of the occurrence of bracteolar antheridia 
in the Ptilidiaceae. At that time he referred to the plants as Lepicolea, 
but at the same time, he stated (p. 154, 162) that L. quadrilaciniata 
belonged to the genus Blepharostoma. The following year he (ScHIFF- 
NER 1911), published a paper concerning the characteristics and status 
of this species, in which he reviewed the history and gave a detailed 
description, pointing to the fact that the earlier descriptions of SULLI- 
VANT (1850) and STEPHANI (1909, p. 31) were very incomplete. He as- 
signed the species to the genus Blepharostoma without stating reasons, 
except to say that in all essential characters it belonged to that genus. 
However, the characters of the type species of that genus, B. tricho- 
phyllum, are different from those of L. quadralicinata as will be pointed 
out later. 

The stems of L. quadrilaciniata are long, infrequently branched, and 
grow in tufts to 7 or 8 cm high. In transverse section the stem is clearly 
differentiated into a unistratose cortex of small cells and a medulla of 
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many very large cells (Fig. 36). All of the cells have strongly pig- 
mented walls which are thin. 


The branching pattern is irregular and the branches are infrequent. 
Both terminal and intercalary branches occur and as has been pointed 
out earlier, two types of lateral terminal branching are present, namely, 
the Frullania type and the Microlepidozia type. SCHIFFNER observed 
both typesand his reaction to what he saw is worthy of note because 
it reflects the thinking of that time, just a year before the comprehen- 
sive paper on branching by Evans (1912) appeared. SCHIFFNER (1911, 
p. 280) pointed out that at the location where the branch originated 
and beside the branch, on the dorsal side of the stem, was an incomplete 
leaf (only 2-3-parted). We now designate this type of branching the 
Frullania type. He also pointed out that sometimes at the location where 
the branch appeared, there was an incomplete leaf on the ventral part 
of the stem. He considered this to be ,,Anarchie in den Verzweigungs- 
vorgängen“, and that the incomplete leaf did not belong to the shoot 
at all, but rather, was the first leaf of the branch, which had been 
displaced on account of the thickening of the growing branch. We now 
know that this half-leaf on the ventral side of the stem at the base of 
the branch, belongs to the stem and not to the branch, and that it has 
developed from the ventral half of the lateral segment, while the branch 
has originated in the dorsal half of the same segment. Such an arran- 
gement is now recognized as the Microlepidozia type of terminal 
branching and is also to be found in a number of the genera belonging 
to the family Lepidoziaceae. In fact, this is the first record of the 
Microlepidozia type of branching outside that family. However, Pseudo- 
lepicola is not a member of the Lepidoziaceae, in which the perianth 
is three-keeled, the leaves are never bis-bifid and the female inflorescen- 
ces are usually on specialized intercalary branches. In contrast, in the 
Pseudolepicoleaceae, the perianth is 4-5 plicate and the leaves follow 
the bis-bifid pattern. 


The leaves and underleaves are of similar form and size. They may 
be distinguished as such most readily by their position on stems which 
bear male inflorescences, since the two rows of male bracts are concave, 
while the row of bracteoles is plane and like the leaves. Also, they 
may be distinguished on those stems where the two types of terminal 
branching occur, since in this genus terminal branching does not occur 
in ventral segments. The leaves and underleaves are conspicuously bis- 
bifid and the segments are long, more than twice the length of the 
lamina, narrowly lanceolate, and diverge at a wide angle (Fig. 33). The 
cells of the row at the tip of each segment are long-rectangular and 
approximately twice as long as broad (Fig. 34). The lamina is cuneate, 
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unistratose with the long cells rectangular in outline. Just at or just 
below each sinus a few cells may be in two layers. These are rounded, 
bulging and irregularly arranged (Fig. 33, A, B, C and 35, A, B, C). 
Such areas are reminiscent of, but less well developed than, the pore- 
like enlargements of the multistratose leaves and underleaves of Her- 
zogiaria. 

Stems bearing male inflorescences are frequent. They are long and 
similar to vegetative stems. The androecia are at first terminal but be- 
come intercalary in position by further growth of the stem. 

The bracteoles are like the underleaves, or perhaps slightly smaller, 
while the bracts are shorter than the leaves and deeply concave, with 
the segments short, only equal to the length of the lamina (Fig. 40). 

The female inflorescence was not seen on our material but SCHIFFNER 
(1911) has given a detailed description with illustrations. From these 
it is obvious that the inflorescence is terminal on the stem or leading 
branch and is without subfloral innovations. The bracts and bracteoles 
are similar and similar to the leaves, except that in the innermost series 
there are occasional teeth on the segments (Fig. 37). 

The perianth is inflated and contracted to the small, ciliate-dentate 
mouth (Fig. 38, 39). It is also plicate with 5 rather broad keels. There 
are relatively few archegonia and in the perianth illustrated two arche- 
gonia have been fertilized and there are two developing sporophytes. 


2. PSEUDOLEPICOLEA GEORGICA (StTEPH.) FULFORD & J. TAYLOR, 
comb. nov. Tab. 86. Fig. 41—51. 


Lepicolea georgica STEPHANI, Svenska Vet.-Akad. Handl. 46 (9): 73. 
f. 28, £-g. 1911. 
[STEPHANI, Icones Hep., Lepicolea, no. 6.] 


Leafy stems in erect tufts, deep reddish brown to black, 3 - 6 cm high, 
sparingly branched; in transverse section the cortical row of cells mostly 
smaller than those of the medulla; the branches usually terminal and 
of the Frullania type with the bifid half-leaf at the dorsal base, more 
rarely of the Microlepidozia type, with the bifid half-leaf at the ventral 
base of the branch; intercalary branches from the axils of the leaves and 
underleaves or more rarely from the male bracts and bracteoles: rhizoids 
occasional, brown, from the base of a leaf or underleaf: leaves trans- 
versely inserted, usually distant, sometimes subimbricated, patent - 
divergent, bis-bifid to three-fifths, the segments short lanceolate, the 
tip ending in a row of two or three cells little longer than broad, the 
base mostly 6-8 cells broad, the lamina cuneate, the cells rectangular 
in outline, often with a slight enlargement of one or several additional 
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bulging cells just below a sinus; cells of the segment tip 24-27 u x 
18 - 24 u, those of the base of the segment 20-36 u x 18 u, and those 
of the lamina 36-54u X 18-20 u, the walls thin, the cuticle faintly 
roughened: underleaves similar to the leaves: dioicous: male inflores- 
cence terminal but becoming intercalary through growth of the stem, 
the bracts and bracteoles in 3-10 series, the bracts concave and with 
shorter segments than the leaves, the bracteoles similar to the leaves 
and underleaves, often slightly smaller. Female inflorescence and sporo- 
phyte not seen. 

Habitat: along streams, brooks, glacial detritus and wet alpine mea- 
dows. 

Distribution: West Patagonia: Puerto Bueno, DuséN [no. 33], coll. 
31.5. 1896, as L. quadrilaciniata (NY); South Patagonia: „Skyring, 
Estuario de los Ventisqueros“, SKOTTSBERG, coll. 1907—09, cited by 
STEPHANI (1911, p. 74). — Tierra del Fuego: Insula Desolacion, Rio 
Grande, in paludibus Arzorella, DuséN [no. 33], coll. 25.1.1896, as 
L. quadrilaciniata (NY); the same locality and collector, ex. Upsala 
Bot. Mus. (G); Betbeder-Tal, Sxorrsserc, coll. 1907—09, cited by 
STEPHANI (1911, p. 74). — South Georgia: Cumberland Bay, SKOTTS- 
BERG, no. 156, coll. 18.4.1909, the original (S-PA); the same locality 
and date: SKOTTSBERG, no. 157, as L. quadrilaciniata (S-PA); Georgia 
antarctica: without locality, SKOTTSBERG, coll. 1909, ,,portion de l’origi- 
nal“, from the StepHanr Herbarium (G). 

The distinguishing characters of this species are, the long slender, 
scarcely branched, erect radial stems with bis-bifid leaves and under- 
leaves, and leaf segments which are mostly 6—8 cells broad at the 
base, with the cells tending to be nearly as broad as long. 

The habit of P. georgica is very similar to that of P. quadrilacinata 
and the two have been confused in herbaria. While the color of the 
stems in the two species may be the same, the stems of P. georgica are 
more often the smaller and less robust of the two. In transverse section 
of the stem, the cortical cells are smaller than those of the medulla, as 
in P. quadrilaciniata, but they are consistently a little larger and more 
variable in size, than in the latter species. The cells of the medulla of 
P. quadrilaciniata are very large while those of P. georgica are smaller 
with more variation in size. (Compare Fig. 36 with Fig. 51). 

The pattern of branching is the same for both species. Lateral bran- 
ches of the Microlepidozia type (Fig. 42, M), with the half-leaf on the 
ventral side of the stem (Fig. 42, L), occur along with branches of the 
Frullania type (Fig. 41, F), with the half-leaf on the dorsal side of 
the stem (Fig. 41, L). In addition, axillary intercalary branches from 
both leaves and underleaves occur. Such branches may also be found 
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in the axils of male bracts (Fig. 50, LI) and male bracteoles (Fig. 50, 
VI), in the same inflorescence, and these may in turn bear male in- 
florescences. 


The leaves and underleaves of P. georgica are shorter than those of 
P. quadrilaciniata and the segments are erect spreading rather than 
widely divergent as in the latter species. (Compare Fig. 32, 83 with 
Fig. 41, 48 and 46). The segments are shorter and broader, being 6—8 
cells broad at the base, with the cells nearly as broad as long, while in 
P. quadrilaciniata the segments are mostly 4 cells broad at the base, 
with the cells mostly twice as long as broad. (Compare Fig. 34 with 
Fig. 44). Thickened areas on the lamina below the sinuses of the leaves 
and underleaves are of less frequent occurrence and are, for the most 
part, only poorly developed (Compare Fig. 35, A, B, C with Fig. 45.). 

The male inflorescences are similar in the two species, in that the 
male bracts are pouched and the bracteoles are plane. Unfortunately, 
female bracts and bracteoles and perianths have not been found in 
P. georgica. 

The new family Pseudolepicoleaceae is distinct from the other fami- 
lies of a somewhat similar habit. 


It differs from the Lepicoleaceae of ScHUSTER (1957, p. 126, without 
Latin description), in that the plants are erect and are more or less 
radially symmetrical rather than ascendant and tending to be dorsi- 
ventral; the pattern of branching is irregular rather than pinnate or 
bipinnate; and a well defined keeled perianth is present, rather than 
a well defined coelocaule, as in Lepicoleaceae. 


It is distinct from the Blepharostomaceae K. MÜLLER, where the 
genus would now be placed according to both ScHirrner (1910, 1911) 
and STEPHANI (Icones Hepaticarum, Blepharostoma, no. 9), who re- 
cognized P. quadrilaciniata as a species of Blepharostoma. The leaves 
are strikingly bis-bifid in contrast to those of B. trichophyllum, the 
type of the genus, which are divided nearly to the base into 3—4 seta- 
ceous segments and are never bis-bifid. The perianth is 5-keeled or 
-plicate, while in Blepharostoma it is 3-keeled. 


The family Pseudolepicoleaceae differs from the new family Herzo- 
giariaceae FuLForD (1960), in that: a) the leaves and underleaves are 
unistratose rather than pluristratose as in the latter, although in both 
families there are somewhat similar groups of enlarged cells on the 
lamina of the leaves and underleaves at the base of the sinus; b) ter- 
minal branching of both the Frullania and Microlepidozia types is 
present in addition to axillary intercalary branching, the only type as 
yet found in the Herzogiariaceae; and c) the intercalary branch is in 
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the central position in the axil of the leaf rather than over one half 
of the leaf or underleaf, as is usual in the latter. 

The family Pseudolepicoleaceae differs from the new family Veta- 
formaceae, a) in the absence of subfloral innovations, which are present 
and of the Frullania type in the latter family, b) in the absence of brac- 
teolar antheridia, which are conspicuous in the latter, and c) in the 
deep brown pigmentation, in contrast to the unpigmented, pale green 
stems of the Vetaformaceae. 

The more recently described Blepharostoma trollii Herzoc (1939), 
from Sikkim, Himalaya and Lepicolea fryei Persson (1945, 1949) from 
St. Lawrence Island, Bering Sea, appear to have certain characteristics 
including the bis-bifid form of the leaf and the brown pigmentation, 
in common with the genus Pseudoepicolea. Until additional material 
of B. trollii with female inflorescences and sporophytes is collected, 
the relationship of this species is open to question. 

We wish to express our thanks to Dr. R. HATCHER for assistance with 
the drawings and Dr. H. MugceL for preparing the Latin diagnoses. 
We are grateful to Dr. C. E. B. Bonner of the Conservatoire et Jardin 
botaniques at Geneva, Dr. CLark RoGErsoN of The New York Bota- 
nical Garden at New York and Dr. Herman Persson of the Natur- 
historiska Riksmuseet at Stockholm, for the loan of the material used 
in this study. 
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EXPLANATION OF THE PLATES: 


Plate 82 (1). 


Fig. 1—6. Vetaforma abnormis (Sterx.) Fuzr. & J. Tayi. — Fig. 1. 
Habit sketch of a stem, X 80. Fig. 2. Portion of a stem with trifid and 
bis-bifid leaves, with a terminal branch of the Frullania type, F, and 
the accompanying half-leaf, L, dorsal view, X 40. Fig. 3. Portion of a 
stem showing an intercalary branch, I, with a basal collar, C at the 
ventral base of a leaf, L, X 40. Fig. 4. A transverse section of a stem 
at the point of origin of such an intercalary branch, I, showing the 
subcortical origin, X 350. Fig. 5. A segment of a leaf, x 350. Fig. 6. 
An transverse section of a portion of a stem, X 290. Figures 1—6 drawn 
from plants of the original collection (G). 


Plate 83 (2). 


Fig. 7—22. V. abnormis (StepH.) Fuzr. & J. Tayi. — Fig. 7. Trifid 
leaves, X 50. Fig. 8. A trifid underleaf of the same series, X 50. 
Fig. 9. A bis-bifid leaf, X 50. Fig. 10. Cells of a leaf lamina at the base 
of a sinus, X 850. Fig. 11. A male inflorescence, ventral view, showing 
antheridia in the axils of both bracts, B, and bracteoles, BU, and a 
ventral intercalary branch, VI, from the axil of a fertile bracteole, X 40. 
Fig. 12. The tip of a rhizoid, X 350. Fig. 13—15. Early stages in the 
development of the regenerant, multicellular protonemata at the tips of 
rhizoids, R, X 350. Fig. 16—20. Protonemata at various stages of deve- 
lopment, R, rhizoids, X 80. Fig. 21. Diagram of a portion of a rhizoid- 
protonemata system. Fig. 22. Regenerant leafy shoot developed from 
a protonema (cell mass), with many rhizoids, L, small, bifid leaf, X, 
protonema, X 38. Figures 7—14, 18, 19, drawn from plants of the 
original collection (G); figures 15, 17, 20, 21, 22, drawn from plants 
intermingled with Lepicolea georgica, SKOTTSBERG 606 (G). 


Plate 84 (3). 


Fig. 23-31. V. abnormis (STEPH.) Fur. & J. Tayi. — Fig. 28. Diagram 
of a female stem, of intercalary origin, I, with a branch of the Frullania 
type, F, two subfloral innovations, also of the Frullania type, SF, a 
basal collar, C, rhizoids, R, with regenerant multicellular protonemata, 
X. Fig. 24. Diagram of a portion of a female stem, SF, subfloral inno- 
vations of the Frullania type, F, branch of the Frullania type. Fig. 25. 
Two archegonia and two female bracts, X 180. Fig. 26. Portion of a 
female bract with a short lateral tooth, X 180. Fig. 27. An archego- 
nium, X 350. Fig. 28. Diagram of a portion of a male stem, with anthe- 
ridia in the axils of both bracts, B, and bracteoles, LI, a lateral inter- 
calary branch, I, intercalary branch, at ventral side of bract, and at 
side of bracteole, VI, ventral intercalary branch in the axil of a brac- 
teole. Fig. 29. A male bract, X 50. Fig.30. An antheridium, x 180. 
Fig. 31. Portion of the outer wall of the antheridium, 360. Figures 
23—27 from plants intermingled with Lepicolea georgica, SKOTTSBERG 
606, (G); figures 28—81, from plants of the original collection (G). 
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Plate 85 (4). 


Fig. 32-40. Pseudolepicolea quadrilaciniata (SuLL.) Fur. & J. Tayi. — 
Fig. 32. Habit sketch of stem with leaves, X 80. Fig. 33. A bis-bifid leaf, 
A, B, C, the sinuses, X 80. Fig. 34. Portion of a leaf segment, X 350. Fig. 
35 A, B, C. Bulging cells of the leaf lamina below the sinuses, A, B, C, in 
Fig. 33, X 350. Fig. 36. Transverse section of a portion of a stem, 
x 350. Fig. 37. Female bracts and bracteole of the innermost series. 
Fig. 88. Perianth with female bracts and bracteole of the innermost 
series. Fig. 39. Cells from the mouth of the perianth. Fig. 40. Male 
bract with two antheridia. Figure 32 drawn from plants collected by 
DuséN, no. 216, Insula Desolacion, Puerto Angusto (G); figures 33—36 
drawn from plants collected by Dus£n, January, 1897, in Patagonia 
occid., in valle fluminis Aysen (NY); figures 37—40 after SCHIFFNER, 
from plants from the same locality, collected by Dus£n. 


Plate 86 (5). 


Fig. 41—51. Pseudolepicolea georgica (STEPH.) FULF. & J. TAYLOR. — 
Fig. 41. Portion of a plant, dorsal view, F, a branch of the Frullania 
type, L, the half-leaf on the dorsal side of the stem, X 40. Fig. 42. 
Portion of a stem, ventral view, M, a branch of the Microlepidozia type, 
L, the half-leaf on the ventral side of the stem, U, underleaf, X 30. 
Fig. 48. A bis-bifid leaf, x 80. Fig. 44. Portion of a leaf segment, 
X 350. Fig. 45. Bulging cells of the lamina just below the sinus, X 350. 
Fig. 46. Underleaf, x 80. Fig.47. Portion of a male stem, B, the 
pouched bracts, BU, the plane bracteoles, X 40. Fig. 48. A male bract, 
x 40. Fig. 49. A male bracteole, X 80. Fig. 50. Diagram of a portion 
of a male stem, VI, two ventral intercalary branches in the axil of a 
bracteole, LI, a lateral intercalary branch. Fig. 51. Transverse section 
of a portion of a stem, X 350. Figures 41—51 drawn from plants of the 
original collection (G). 
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Concerning Calycomonas Lohmann and Codonomonas 
Van Goor 


by J. W. G. Lunp, Ambleside 
With Plate 87 (1). 


Loumann’s (1908—09, p. 291, Taf. XVII, fig. 18, A—D) Calycomonas 
is a uniflagellate, colourless monad lying in a yellowish envelope be- 
lieved to be composed of organic matter. This envelope has either 
spiral or circular markings which, from his figures, appear to be grooves 
or ridges. 

C. gracilis LOHMANN is the first species described and therefore 
should be the type. He says that it has an envelope of varied shape 
and that there may really be two species involved. I think his figures 
represent three species which I call A, B and C to simplify the dis- 
cussion. 

Calycomonas A. LOHMANN’s figure 13a, Taf. XVII (fig. 1 here) shows 
two flask-shaped envelopes attached end to end, the more or less he- 
mispherical basal part tapering gradually towards the open apex. 

Calycomonas B. His figures 13b, d, Taf. XVII (figs. 12, 13 here) 
show some similarity to type A but the transition from base to apex is 
sharper so that there is a clear demarcation between the two. Further 
the base is not regularly rounded but widely conical and possibly, as 
his figure d seems to suggest, ending in an apiculus. 

Calycomonas C. Loumann’s fig. 13c, Taf. XVII (fig. 18 here) is quite 
different from A and B in that the envelope is spherical with a sepa- 
rate, short, cylindrical opening which is much narrower than the body 
of the envelope. Another figure of form C is given in LOHMANN 1911, 
Taf. V, fig. 13h (fig. 19 here), and here the external ridge or groove 
to the envelope runs in a more definitely oblique manner. 

Van Goor (1925) redescribed C. gracilis Loumann on the basis of 
type A and KUFFERATH (Conrap and Kurreratu 1954), using notes 
left by Conrap, gives a similar account. The envelope has four or five 
irregularly thickened bands running horizontally or obliquely round it 
(figs. 2—8). They may be so prominent that in optical longitudinal 
section the envelope appears to be verrucate (fig. 2). Type A is quite 
distinct from B and C which have alternating ridges and grooves. 
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Calycomonas B was called C. gracilis Loumann by WULFF (1919) 
and Conrap (1938) in turn re-named it Codonomonas Van Goorii. 
Conrab (1938, p. 6) says of Wuurr’s monad: — „Fas un mot de texte 
ne lui est consacré. Seulement il rapporte son dessin a Calycomonas 
gracilis Lonm., alors qu’il ne resemble a aucune des quatre figures don- 
nées par LOHMANN (1. c.) pour cette espece.” I cannot agree entirely 
with either statement. Wurrr (1919) describes his Calycomonas gra- 
cilis Loum. on pp. 110—111. It is true that it shows little resemblance 
to LoHMANN’s types A, B or C, for it is almost perfectly conical apart 
from an inflation above the base and a very slightly widened apex 
(fig. 14 sub C. Wulffii). Lonmann’s (1908—09) type B (figs. 12, 13) has 
a more rounded inflation above the base and tapers more or less gra- 
dually towards the slightly widened apex. Conrap’s (1938) Codono- 
monas Van Goorii comes closer to LOHMANN’s type B (compare figs. 12, 
13 and 9—11) than to the Calycomonas gracilis of Wuzrr (figs. 14, 15), 
particularly if allowance is made for the small and rather superficial 
drawings of Lonmann. The relationship of Calycomonas Wulfii ConRAD 
et KUFFERATH to these forms is discussed later. 

Calycomonas C was named C. Lohmannii by CoNRAD and KUFFERATH 
(1954). In the narrow opening to the envelope it almost gives the im- 
pression of being a colourless parallel to Chrysococcus KLEBS (e. g. see 
Bourrelly 1957, fig. DD). 

Codonomonas Van Goor (1925, p. 319) resembles Calycomonas in 
the uniflagellate, colourless cells which do not fill the yellowish to 
brown envelopes, the latter being ornamented with more or less trans- 
verse brands. Van Goor distinguishes it from Calycomonas by the very 
wide opening to the envelope. If this is a character of generic impor- 
tance, which I doubt, then it is questionable whether Conrap’s (1938) 
C. Van Goorii (figs. 9—11) can be retained in Codonomonas. 

Conrab (1938) showed that Codonomonas belongs to the Chrysophy- 
ceae by discovering cysts with the characteristic features of this class 
in both C. Van Goorii and C.Pascheri. They have not been seen in 
any of the species placed or retained in Calycomonas by Conrap and 
KUFFERATH (1954). However if these species had chromatophores this 
would be no bar to their inclusion in Kephyrion Pascuer (Sensu Bour- 
RELLY 1957) for which there are relatively few records of cysts. 

The only other Chrysophycean characters which might be expected 
to be found in colourless organisms, such as Calycomonas spp., are leu- 
cosin as a reserve product and isogamous sexual reproductio of the 
type seen in such structurally similar pigmented genera as Kephyrion 
and Pseudokephyrion Pascurer. Leucosin has not been recorded. The 
importance of this is, however, rather limited. The cells of these monads 
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are extremely small and the loricae often dark coloured so that leu- 
cosin bodies may be difficult to see or to identify. Further, in all the 
Calycomonas spp. the cell itself has received little attention as can be 
seen from the poor figures. Lastly, in my experience, leucosin is often 
either absent or unrecognisable in specimens of Kephyrion and Pseudo- 
kephyrion, and, judging by the published figures, this may well have 
been the experience of other investigators. 


LOHMANN (1908—09) says the cells of Calycomonas gracilis often 
copulate and Van Goor (1925) thinks that the envelopes he observed 
attached by their open ends represent a stage in copulation. CONRAD 
(in ConraD and KUFFERATH 1954) says that what LOHMANN and VAN 
Goor depict and describe is not conjugation but, like the figures in 
ConraD and KUFFERATH (1954, PI. V, fig. 1, E, F), is a stage in the type 
of division (bourgeonnement) common to this kind of monad. In pig- 
mented genera, examples are recorded by ScHILLER (1926), SCHMID 
(1984) and Conrap (1939, 1942). He argues that as, in the examples 
depicted in Conrad and KUFFERATH (1954), the envelope of one cell 
is brown and the other hyaline, the former must be older than the latter. 
This means that this is a stage of division. Clearly the new envelope 
must at first be extremely thin and so appear colourless, but his argu- 
ment is not entirely saitsfactory. Anyone who examines a rich popu- 
lation of Trachelomonas can see that colouration and thickness of the 
envelope do not always go hand in hand. Among the individuals with 
fully formed envelopes a wide range in colour may be seen. This may 
still be a reflection of age, but equally it may be related to the environ- 
mental conditions for it is possible to produce colourless envelopes (for 
a full discussion see PRINGSHEIM 1952-53). Cells of somewhat different 
age and so perhaps with envelopes of different colour and thickness 
may copulate. I have seen examples of this in Kephyrion and Pseudo- 
kephyrion. Lastly we do not know whether the products of a recent 
vegetative division may not copulate. 

Nevertheless, I agree that Conrap and Kurreratu’s (1954 fig. 1, E, 
F, Pl. V (fig. 7, 8 here) and Lonmann’s (1908—09) fig. 13a, Taf. XVII 
(fig. 1 here) may depict stages in asexual reproduction. Judging from 
his description, this is true also of Van Goor’s (1925) specimens. This 
so-called budding is probably only re-orientation after a normal longi- 
tudinal division according to BourrEeLLy (1957, p. 69). One daughter 
cell remains in the maternal envelope, the other passes out of it but 
remains attached to it while secreting a new envelope. Thus the two 
cells, each in its own envelope are, as it were, standing one on the 
head of the other. This might equally represent an early stage in fusion 
as Forr (1959) believes. Nevertheless the view that this is always the 


426 Nova Hedwigia I, 3+4. Lund 


case is difficult to reconcile with the accounts in SCHILLER (1926), 
Scumip (1934) and Conran (1942). Of great importance in regard to the 
following argument is that the openings of the two envelopes are at- 
tached to one another and the daughter cells are in these envelopes, 
not between them. 

Loumann’s (1908—09) fig. 13b, Taf. XVII shows something quite 
different (fig. 13 here). Here there is a single, round protoplast forming 
a bridge between two empty envelopes which are on the same side 
of it and at an angle of about 60°. This is a common feature of the 
isogamous sexual reproduction of Kephyrion (sensu BOURRELLY 1957, 
including Cyathochrysis Czosnowskı and Stenocalyx ScHMID) and 
Pseudokephyrion (Mack 1953; Sxuya 1956; Lunp, in the press). Some- 
times the zygote, which develops into a typical Chrysophycean cyst, 
lies on the common longitudinal axis of the two gametes (SkuJA, 1950; 
Lackey, 1938; Lup, in the press). In this latter case it is still easy to 
distinguish this from a vegetative division, because the envelopes of 
the two gametes are empty and separated from one another by the 
zygote as in LOHMANN’s specimen. LOHMANN, therefore, may have de- 
picted both vegetative and sexual reproduction. The only uncertain 
feature about the latter is the structure of the supposed zygote. 

It seems then that Calycomonas is a colourless Chrysophycean alga 
because it has an envelope constructed like those of species of Kephy- 
rion and other genera (sensu BouRRELLY 1957), a method of sexual re- 
production typical of that genus and of the closely allied biflagellate 
Pseudokephyrion and, as has been seen, possibly an identical kind of 
asexual reproduction. That it and Codonomonas should be united is 
suggested by their virtually identical structure. The envelopes show 
no greater variation than is seen in Kephyrion or Pseudokephyrion 
(BourrELLY 1957, fig. T, 1—41; fig. EE, 1—37) in which genera, too, 
the envelopes are usually yellow or brown and may be calcareous 
(BourrELLY 1957, p. 173). These monads are colourless parallels to 
Kephyrion, among whose species are several with very wide openings 
to the envelopes which are filled to a large or small extent by the proto- 
plast (e. g. K. petasatum Conrap (1938), K. cupuliforme Conrap (1980), 
SkuJA (1956) and K. bacilliforme Conrap (1942)). 

Therefore I unite the two genera under the name Calycomonas 
LOHMANN (1908—09 p. 291) which has priority. Since LoHMaANN’s ori- 
ginal description includes three species under the name C. gracilis, I 
designate his figure 13a, Taf. XVII as the type. This is not altogether 
satisfactory, but objections of equal weight can be raised against his 
other figures. An advantage of having this as the type is that it has 
been figured and described as C. gracilis by both Van Goor (1925) and 
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Conrap and KuFFERATH (1954) while both the other figures have been 
placed in other species (Codonomonas Van Goorii and Calycomonas 
Lohmannii). 

In addition to the type, the following species are known but only 
C. Van Goorii and C. Pascheri are described and figured satisfactority. 


1. C. Van Goorii (CoNRAD) nom. nov. (Codonomonas Van Goorii 
Conrap 1938, p. 4. ? Calycomonas gracilis Loumann Taf. XVII, fig. 
13b, d, non fig. 13a and c). C. Wulfii Conrap et KUFFERATH is possibly 
a variety of this species. 

2. C. ovalis Wutrr 1919, p. 111. This comes close to C. Lohmannii 
but has an oval envelope and lacks the well developed, clearly demar- 
cated collar to it. 

8. C. Wulfii Conrap et KuFFERATH 1954, p. 183 (C. gracilis LOHMANN 
according to WuLrr 1919, p. 110). It differs from C. Van Goorii, into 
which Conrapb (1938) places it, in the relatively shorter and more per- 
fectly top-shaped envelope whose walls are much thicker and, in op- 
tical longitudinal section, are plain (compare figs. 9—11 with 14, 15). 

4. C. Conradi Kurreratu 1948, p. 10, spelt Calicomonas. This, the 
only freshwater species, is suspect for it is not flagellate but rhizopodial 
or amoeboid. Var. glabra Kurreratu, 1948, p. 11 in addition lacks any 
ornamentation to the envelope. 

5. C. Pascheri (VAN Goor) nom. nov. (Codonomonas Pascheri VAN 
Goor 1925, p. 318.) The Codonomonas Pascheri Van Goor of MIDDEL- 
HOEK (1950) does not belong here (BourRELLY 1951). 

6. C. Lohmannii Conrap et KUFFERATH 1954, p. 184 (C. gracilis Lou- 
MANN 1908—09 Taf. XVII, fig. 18 c, non fig. 18 a, b, d; Lonmann 1911, 
Taf. V, fig. 18 h.) 

7. C. cylindrica (ConraD et KUFFERATH) nom. nov. (Codonomonas cy- 
lindrica ConraD et KUFFERATH 1954, p.116). The figures of this and 
the succeeding species raise the problem of how a cell, which apparently 
lies freely within it, can propel so wide an envelope through the water. 
The cells must be attached to the envelope and the great similarity 
in the envelopes of these species, and indeed of some others, to those 
of Bicoeca J. CLark (e. g. see Forr 1944, BourRELLY 1951) makes it 
most important to discover the affixing organ. 

8. C. dilatata (ConrAD et KUFFERATH) nom. nov. (Codonomonas dila- 
tata CONRAD et KUFFERATH 1954, p. 166. 

9. C. globosa Lonmann (1908—09 p. 291). There is no figure of this 
species. It has a spherical envelope with a smooth wall, but the opening 
and protoplast are not described. This suggests that LouMann did not 
see a living specimen and it is best considered as species incertae sedis. 
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EXPLANATIONS OF PLATE 87 (1): 


Figures 1—8, Calycomonas gracilis LOHMANN. 1, after LOHMANN 
(1908—09, Taf. XVII, fig. 18a) designated as the type; 2, after VAN 
Goor (1925, fig. 2); 8—8 after ConkAD and KUFFERATH (1954, PI. V, 
fig. 1, A—F). 9—11, C. Van Goorii (CONRAD) nom. nov., after CONRAD 
(1938, figs. 4—6). 12—13, ? C. Van Goorii; Calycomonas gracilis Lou- 
MANN pro parte, after LoHMANN (1908—09, Taf. XVII, fig. 13b, d). 
14—17, C. Wulffii Conrap et KuFFERATH; 14, 15, after WuLrr (1919, 
Pl. II. fig. 19a, b as Calycomonas gracilis LoHMANN); 16—17, after 
Conrap et KUFFERATH (1954, PI. V, fig. 8, A, B). 18—19, C. Lohmanii 
ConraD et KUFFERATH (1954); 18, after LOHMANN (1908—09, Taf. XVII, 
fig. c) and 19, after LoHMANN (1911, fig. 13 h). 20—23, C. ovalis WULFF; 
20, 21, after Wurrr (1919, Pl. II, fig. 20 a, b); 22, 28, after Conrap and 
KuFFERATH (1954, Pl. V, fig. 2A, B). 24—29 C. Pascheri (VAN Goor) 
nom. nov. 24, 25 after VAN Goor (1925 fig. 3), 26—29 after CONRAD 
(1938, figs. 10—13). 80, 31, C. cylindrica (ConRAD et KUFFERATH) nom. 
nov., after CONRAD and KUFFERATH (1954, PI. IV, fig. 11, A, B). 32, 33, 
C. dilatata (ConkAD et KUFFERATH) nom. nov., after CONRAD and Kur- 
FERATH (1954, PI. IV, fig. 18, A, B). 34—89, C. Conradi KUFFERATH, 
after KUFFERATH (1948, fig. 20). 40—42, C. Conradi var. glabra Kur- 
FERATH, after KUFFERATH (1948, fig. 19). 

The figures are photographs of the originals. Some have been en- 
larged by various amounts in order to obtain as much detail as possible 
of faint or imperfect originals. The actual magnifications do not affect 
the views here advanced and are omitted. 
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The Varieties of Staurastrum paradoxum Meyen - nomen dubium 
By A. J. Brook, Edinburgh. 
With Plates 88 (1) — 91 (4). 


Owing to the lack of type material, the inadequacy of the original 
description and the vast and confusing number of forms subsequently 
referred to Staurastrum paradoxum, it has been proposed to abandon 
this species (Brook 1959a). Indeed its limits in the course of time have 
become so vague that almost any Staurastrum with well developed pro- 
cesses and little or no semicell ornament would seem to have been 
referred to it (Brook 1959b). An inevitable consequence of the exi- 
stence of such an ill-defined taxon has been the establishment of a large 
number of varieties, but as with the species, several of these have also 
become merely convenient names to attach to „difficult“ forms. For 
example, many small Staurastra lacking distinct semicell ornament have 
been referred to the var. parvum, while many forms with long processes 
have been named, indiscriminately, as var. longipes. Since the species 
itself has no reality, it is clear that none of these varieties can be main- 
tained. Those which have been adequately described and are well de- 
fined must either be given specific rank or established as varieties of 
other good species. This has already been done in certain cases, e. g. 
SmitH 1924, S. paradoxum var. cingulum (West & West) = S. cingu- 
lum (West & West) G. M. Smirx, S. paradoxum var. chaetoceras 
SCHRÖDER = S. chaetoceras (SCHRÖDER) G. M. SmitH. However, those 
varieties which, like the species, are now ill-defined rubbish dumps 
must become ,,nomina dubia“ and be abandoned. 

The purpose of the present paper is to consider each of the varieties 
of S. paradoxum in turn, either in relation to the many illustrations in 
the literature to which they have been referred, or in some cases by 
reference to the original material from which they were described, and 
to attempt to place them in the taxa where it is considered they pro- 
perly belong, or to establish new taxa for them. 


S. PARADOXUM var. LONGIPES Norpstepr 1872 
= §. LONGIPES (Norvstepr) TEILING 1948. 


The essential characters of this desmid, which is now recognised as 
a good species, are an unornamented body, concave semicell apices 
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and an acute but very shallow sinus with cuneate or cup-shaped semi- 
cells. These characters are excellently typified in the illustrations by 
Norpstepr (1872, fig. 17), West and Carrer (1923, Pl. 146, figs. 2—3) 
and Smrrx (1924, PI. 78, figs. 3—6). Several figures in the literature 
which have been referred to this taxon are, however, quite different 
and must be referred elsewhere. These are as follows: 

Turner 1894, Pl. 15, fig. 40 (after WarLich) PI. 1, fig. 1. 

The biradiate specimens figured by Turner from India bear no re- 
semblance to Norpstept’s desmid and would seem to belong instead to 
the tetracerum-group of the genus, probably being a form of S. exca- 
vatum. They should also be compared with S. tetracerum var. cameloi- 
des Brit-Fiorin (see PI. 1, fig. 2). 

BorceE 1900, fig. 4 forma PI. 2, fig. 8. 

This form with its biundulate apex (,,forma apicibus semicellularum 
biundularis“) cannot, because of this distinctive character and the shape 
of the semicell at the isthmus, be accepted as a form of S. longipes. 
These features and its strongly denticulate processes with their stout 
terminal spines are strongly suggestive of the anatinum-group of the 
genus and should be compared with S. bullardii Smirx and S. uplandicum 
TEILING. In the system of nomenclature for forms of S. anatinum sug- 
gested by Brook 1959a, BorGr’s form should be named S. anatinum f. 
longibrachiatum-paradoxum facies biradiatum (cf. also S. paradoxum 
var. biradiatum GRIFFITHS in SKUJA 1956, Taf. 38, Fig. 4: Pl. 2, fig. 8). 

CARTER 1920, Pl. 14, fig. 30; Pl. 2, fig. 6. 

This desmid is much too robust, its processes not sufficiently slender, 
and its body in the region of the isthmus not of the right shape to be 
acceptable as a form of S. longipes. As with the above it is suggested 
that this is a form of S. anatinum and should be named S. anatinum f. 
pelagicum-longibrachiatum. 

Nycaarp 1926, Pl. 8, figs. 86—87; Pl. 2, figs. 9. 

Again this is probably a desmid of the S. anatinum-group, for the 
body shape is much closer to this than to longipes and, moreover, the 
apex of each semicell is distinctly convex and there is in fact an indi- 
cation that it is biundulate. It certainly differs very radically from the 
figures of S. longipes in West and Carrer 1923 with which it is com- 
pared. 

Fanninc 1901, Pl. 45, fig. 15. 

This figure has been commented on by TeıLıng who considers it to 
be synonymous with his S. paradoxum var. longibrachiatum. As will be 
pointed out later, there is some doubt about the validity of TEILING’s 
variety which certainly bears little resemblance to FANNING’s illustra- 
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tion. The latter in fact seems much more like a form of S. cingulum, near 
the var. obesum G. M. Smith. 


MARGALEFF 1944. T. iv, fig. 61. 


This biradiate form whose semicell shape clearly cannot be referred 
to S. longipes is most probably a form of S. chaetoceras. 


BEHRE 1956 Taf.6 fig.6 (= fa. Borce 1900) Pl. 2 fig. 5. 


The plant figured by BEHRE clearly has affinities with the desmid 
which Borce (1900) named as longipes (see above). This as stated above 
belongs to the anatinum-group of the genus and according to the 
nomenclature suggested by Brook (1959a) should be designated S. ana- 
tinum f. longibrachiatum-glabrum-paradoxum, facies biradiatum. 


S. PARADOXUM var. OSCEOLENSE WOtte 1885, Pl. 1, fig. 3. 


The only comment WoLLe (1885, p. 128) makes about this variety is 
that it ,,is near the typical form, but much larger, and with the apices 
of the arms much more prominently forked. Spread of arms 60—70 u.“ 
From these comments, measurements, and very inadequate figures, 
which West and West (1896, p. 264) criticised by saying ,,it does not 
represent a front view: it is much tilted and incorrectly drawn", it can 
only be surmised that WoLLE was in fact describing a planktonic, quad- 
riradiate form of S. anatinum. However, this is but surmise and in the 
absence of type material and considering the very inadequate original 
description, the var. osceolense must become a „nomen dubium“ and 
be abandoned. The forms which in the literature have been subsequent- 
ly referred to this taxon must now be considered: 


West and West 1896 Pl. 17, fig. 9 f. minor. Pl. 1 fig. 4. 


As already stated, the Wests expressed doubts about WoLLE’s variety 
and yet it seems that solely on the fact that the small plant which they 
found possessed large terminal spines they made it a form of this 
doubtful variety. Since it agrees in so many respects with S. subgra- 
cillimum which they described and figured in the same paper, it 
seems very probable that it is merely a form of this species. 

GEORGEWITCH 1910, Fig. 6, Pl. 1, fig. 5. 

Clearly, on the similarity of the semicell shape in the region of the 
isthmus, GEORGEWITCH has referred his biradiate desmid to WoLLE’s 
variety. In view of the obviously erroneous impression given by Wo - 
LE’s figure even this similarity has no validity. It is quite clear that 
GrorcEwircu’s plant belongs to the tetracerum group of the genus. 
Brir-FLoriN (1957) believes it to be synonymous with her S. tetrace- 
rul var. cameloides as is also S. paradoxum var. osceolense f. biradiata 
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GrüneLAp 1944 and S. osceolense var. fennicum GRÔNBLAD 1948 (see 
Pl. 1 fig. 2) which should be compared with TURNER’s figures of S. pa- 
radoxum var. longipes (Pl. 1 fig. 1). 


S. PARADOXUM var. FUSIFORME Boıpr 1885, Tab. VI, fig. 37. 
= §. NATATOR var. BOLDTII GröngLaD 1920. 


GrOnBLAD was clearly correct in referring this desmid to S. natator. 
However, it is doubtful whether it is reasonable to maintain the var. 
boldtii which differs from the species merely on the basis of two rings 
of isthmal granules instead of one. This duplication of granules seems 
to occur from time to time in the cingulum-group of Staurastrum to 
which S. natator clearly belongs and in fact dichotypical forms have 
been observed (Brook 1959a, Pl. XII, fig. 9). In keeping with TEILING’s 
proposals for the nomenclature of Staurastrum species showing diffe- 
rent radiation, S. natator var. triquetrum GRÖNBLAD should become 
S. natator facies triquetrum noy. comb. 

It is proposed that the var. boldtii GRÔNBLAD should be reduced in 
rank to forma boldtii (GRONBLAD) nov. comb. for this will simplify the 
taxonomy of triradiate forms which may be encountered with a double 
ring of isthmal granules. These will then be referred to as S. natator, 
f. boldtii fac. triquetra. 


S. PARADOXUM var. CHAETOCERAS SCHRÔDER in ZACHARIAS 1898 
= S. CHAETOCERAS (Scuréper) G. M. SmitH 1924. Pl. 2, fig. 1. 


In Scur6peEr’s original description of this Staurastrum (1898, p. 181), 
it is first named S. polymorphum var. chaetoceras. This is presumably 
an error, for later in the text (p. 182) he refers to ,,Die neue Varietiit 
von Staurastrum paradoxum —“. 

Some plants referred to this very distinctive desmid are clearly not 
this species, as for example those drawn by Sxuya 1948, Taf. XIX, figs. 
7—8. These very obviously belong to the anatinum-group and as stated 
by FLoriN 1957 come near to S. uplandicum Trtine (= S. alandicum 
TEILING). On the other hand several forms which have been named as 
different taxa must in fact be referred to S. chaetoceras. These include 
S. paradoxum var. biradiatum Grirrirus and probably S. paradoxum 
var. tosnense BOLOCHONCEW which will be considered in more detail 
below. Other figures named as S. paradoxum by Reynotps (1940), Ny- 
GAARD (1945) and Cossanpy (1955) (see Brook 1959b) should be re- 
ferred to S. chaetoceras. The desmid which Fanninc (1901, Pl. 45, 


fig. 14) ascribes to S. minneapoliense is also believed to be a form of 
S. chaetoceras. 
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S. PARADOXUM var. TOSNENSE BoLoCHONCEW in SKORIKOW 1904. 
Pl. 2 fig. 4. 


Frorın (1957) in her studies of the plankton of some Swedish waters 
states that this variety is probably synonymous with S. longipes var. 
contractum TEILING. This, however, seems doubtful, for apart from the 
fact that no biradiate forms of S.longipes or its var. contractum have 
yet been found, the shape of the BoLocHoncEw plant in the region 
of the isthmus is very different, the sinus being too deep and acute. 
As BOLOCHONCEW states (p. 389—391) this form has at first sight 
some resemblance to the var. chaetoceras Scurép. (= S. chaeto- 
ceras). In view of the imperfect description and sketch which accom- 
pany it, all that can be admitted is that this desmid is probably a form 
of S. chaetoceras and that S. paradoxum var. tosnense must be shelved 
as a „nominum dubium“. 


S. PARADOXUM var. BIRADIATUM Gnrirritus 1925. Pl. 2, fig. 2. 


There is little doubt that Grirrirus’ variety is synonymous with 
S. chaetoceras (see Brook 1959a, p. 600—601). SkujJa (1956, Taf. 38, 
fig. 4) (see Pl. 2 fig. 8) has referred a Staurastrum to this variety but 
this is unquestionably another desmid of the anatinum-group, probably 
synonymous with Trrine’s S. uplandicum. Clearly S. paradoxum var. 
biradiatum cannot be maintained. 


S.PARADOXUM var. CINGULUM West & West 1903 
= S.CINGULUM (West & West) G. M. SMITH 


The only doubt about maintaining S. cingulum as a separate species 
rests on the undoubted relationship which exists between this desmid 
and S. gracile, a complete series of forms having been established to 
connect these two taxa (Brook, 1959a, Pl. XI, figs. 1—14). There is 
some evidence to suggest that S. cingulum is merely the planktonic 
form of S. gracile, but until this has been fully confirmed by experi- 
ment, S.cingulum cannot as yet be reduced in rank to a variety or 
form of S. gracile. 


S. PARADOXUM var. PERORNATUM Prayrair 1912. Pl. 1, fig. 11. 


This is a clear example of a desmid which, because it lacks apical 
ornament has been referred to S. paradoxum. This plant, however, 
would seem to come very close to one or other of the varieties of 
S. pseudosebaldii established by PLAYFAIR, i.e. var. pectinatum (1908) 
or var. corralloideum (1912). However, until the species S. pseudosebal- 
dii can be reinvestigated fully, it is proposed to rename the plant under 
consideration S. pseudosebaldii var. perornatum (PLAYFAIR) nov. comb. 
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S. PARADOXUM var. AEQUABILE Sxuja 1956. PI. 1, figs. 12 and 13. 


The shape and dimensions of the cells and the character of the apical 
and isthmal ornament of Staurastra indicate unquestionably that they 
are desmids belonging to the crenulatum-pingue group of the genus 
(see Brook 1959a, Pl. XVIII, figs. 1—8). As demonstrated by this 
author, a series with increasingly long processes has been established 
connecting S.crenulatum and S. pingue and indeed it has been sug- 
gested (Brook 1959c, Fig. 5) that pingue is merely a planktonic form 
of the benthic S.crenulatum. Sxuya’s var. aequabile should also be 
compared with the illustrations of S. uniseriatum (Nycaarp 1949, Fig. 
57a-e) which is another species of doubtful validity which should at 
best be reduced in status to a variety of S. crenulatum. 


S.PARADOXUM var. LONGIBRACHIATUM Tete 1946. PI. 2, fig. 7. 


This variety which TEILING clearly established in order to distinguish 
the more robust Staurastra with long processes and no apical ornament, 
which occurs in the plankton, from the more delicate and very distinc- 
tive S. longipes, would appear to be a typical planktonic form of S. ana- 
tinum. It should be referred to as S. anatinum f. longibrachiatum - para- 
doxum (see Brook 1959a) (cf. with PI. 2 figs. 3, 5, 6—9). 


S. PARADOXUM var. NODULOSUM West 1891. Pl. 4, figs. 1—6. 


As far as can be ascertained, no subsequent descriptions or illustra- 
tions have been published of this small Staurastrum described by West 
from material collected in Upper Lake Killarney, Ireland. The ori- 
ginal brief description as ,Var. minor apicibus processum 
leviter trifurcatus; semicellulae a vertice visae 
triangulares, lateribus binodulosis“, and accompanying 
figure give only a rough impression of this desmid. Through the cour- 
tesy of the Keeper of Botany of the British Museum of Natural History, 
it has been possible to re-examine the West collections of Irish fresh- 
water algae and in these samples a small phial has been found con- 
taining squeezings from Callitriche from Upper Lake Killarney. A num- 
ber of small Staurastra are present in this material and amongst these 
are occasional specimens of a desmid which agrees with West’s S. para- 
doxum var. nodulosum in size, in the form and disposition of the pro- 
cesses and in the frequently biundulate character of the lateral margins 
of the semicells when observed in vertical view. West presumably 
made this desmid a variety of S. paradoxum because he observed no 
ornament on the cell apex, for as stated in a previous paper (BROOK, 
1959a, p. 604) there has been a tendency to assume that almost any 
radiate Staurastrum with well developed processes, and in which the 
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apical and sub-apical ornament of the semicell is more or less undiscer- 
nible, must be S. paradoxum, or a variety of this species. 

Critical examination of a considerable number of these nodulosum 
specimens has revealed that they posses important diagnostic charac- 
ters other than ,,lateribus binodulosis“, and these unmistakably point 
to a close affinity with S. micron West. Most important of these is the 
angular contour of the semicells in side view (Pl. 4 figs. 1—6), due to 
the presence of a granule, spine, or in some cases pair of spines on the 
semicell body above the isthmus. Also important is the occurence of 
two well developed intramarginal granules or spines on each side of 
the apex. In fact the biundulate form of the cell margins is associated 
with the occurrence of this characteristic cell ornament. 

In brief, these plants resembly very closely, and can probably be 
considered synonymous with S. micron var. perpendiculatum (GRöN- 
BLAD) Brook (cf. Brook 1959d, Pl. 25 (8), figs. 4 + 5)). The length of the 
processes of the specimens was found to vary considerably, a number 
being remarkably long, slender and divergent, though frequently they 
were quite short, so that in effect they closely resembled the species 
S. micron. (Pl. 4, figs. 1, 2 + 4) (cf. S. paradoxum var. parvum, p. 438 
and Pl. 4 figs. 7—8). 


S. PARADOXUM var. EVOLUTUM West and West 1905. 
PL 1, figs. 6-9 & Pl. 4 fig. 9. 


This small, delicate Staurastrum was originally named as a variety 
of S.tetracerum but later, without explanation was referred to the 
species S. paradoxum (West & CARTER 1928). The original material 
from Loch Beosetter, Bressey, in the Shetland Islands has been re- 
examined. Unfortunately, the bottles containing it have at some time 
been allowed to dry up and in consequence the contents are in a poor 
state of preservation. However, the var. evolutum is unmistakable in the 
sample, the shape, dimensions and especially the long delicate pro- 
cesses tipped with very small spines agreeing closely with the Wesr’s 
figures and descriptions. Moreover, the appearance of the plants is 
immediately suggestive of S. tetracerum and there can be little doubt 
that they should be referred to this species. It is therefore proposed 
that the original name S.tetracerum var. evolutum should be revived 
and replace S. paradoxum var. evolutum. The forma biradiata Moore 
and CARTER of this var. evolutum should also be maintained and not 
renamed S. exacatum var. minimum as suggested by Nycaarp (1926, 
p. 213). However, in accordance with the proposals of TEILING for des- 
mids showing different degrees of radiation it must become facies bira- 
diata. 


438 Nova Hedwigia I, 3+4. Brook 


a ca 


Tuomasson (1955, p. 220) believes S. paradoxum var. evolutum to be 
a variety of S.longipes and illustrates in his paper a form which he 
considers to be intermediate between the species and the var. contrac- 
tum Trtnc (see also S. longipes var. evolutum (West & West) THo- 
MASSON in THomasson 1959, Fig. 23, 10—11). S. longipes, however, is 
a much larger desmid than the variety in question and there would ap- 
pear to be no close relationship between these two taxa so that THo- 
MASSON’s suggested change in nomenclature cannot be accepted. 

It should be pointed out with regard to S. tetracerum var. evolutum 
that in West and CARTER (1923, p. 107) the impression is given that 
it occurs generally in the plankton of the Shetlands. However, before 
the Wesr’s original material was obtained, plankton samples collected 
during the Bathymetrical Survey and known to have been examined 
by the Wests (West & West 1905) were worked through. In these col- 
lections S. pingue TEILING occured in 8 out of the 9 lochs sampled 
and since the Wests only reference to a small bodied desmid with long 
slender processes was the desmid which they named S. paradoxum var. 
evolutum, it was assumed, though incorrectly, that the latter was sy- 
nonymous with S. pingue (Brook 1959a, p. 603). The present study 
however, has shown that they are quite distinct and that of these two 
small bodied radiate Staurastra, only S. pingue is common and widely 
distributed in the plankton of the Shetland Islands. 


S. PARADOXUM var. PARVUM West 1892. Pl. 8, figs. 1—11. 


Of the numerous varieties referred to S. paradoxum, the var. par- 
vum has become the most vague and indeed almost as large a dumping 
ground as S. paradoxum itself. Thus it would seem that any very small 
Staurastrum without distinct semicell ornament has been given this 
name. However, a collection of some of the published figures (PI. 8, 
figs. I—11) shows clearly how greatly algologist’s interpretations of 
West's variety differ. This confusion over the identity of the var. par- 
vum is not really surprising when the vagueness and confusion sur- 
rounding the now-abandoned species paradoxum itself is considered 
and an attempt is made to try to relate the var. parvum to it, for in 
what is undoubtedly the most widely used monograph on the genus 
Staurastrum (West & CARTER 1923), this variety is typified by the brief 
description — ,,cells similar to type but exceedingly minute“. Identifi- 
cation is not helped by the figure accompanying this description, and 
to add to the confusion, this figure differs from that published when 
the variety (as f. parva) was first described (West 1891). Pl. 145 fig. 6 
in West and Carrrr’s monograph shows a plant in which the angles 
of one semicell alternate with those of the other, a character which is 
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not mentitoned in the original description or shown in the figure ac- 
companying it. 

In the Wests’ Irish Collection a phial has been found containing 
material from Adrigole, one of the localities from which West first 
described his f. parva. This sample, rich in small benthic desmids, is 
clearly of material squeezed from aquatic plants and the small Stau- 
rastrum named S. paradoxum f. parva by West is without doubt present 
in fair numbers. Their appearance under the low power (1/2 in. objec- 
tive) of the microscope agrees well with the ,impression’ provided by 
West's original figure. This latter, however, is quite lacking in detail, 
but the material itself when looked at under higher power can be seen 
to bear the distinctive characters of S. micron. It has already been 
pointed out that S. paradoxum var. nodulosum is synonymous with 
S. micron var. perpendiculatum and with this in mind it is instructive 
to compare Wests figures representing his f. parva and var. nodulosum 
of S. paradoxum (West 1891, pl. 23, figs. 12 + 13). Even West’s some- 
what sketchy figures indicate a fairly close affinity between these two 
taxa. Moreover, it will be remembered that many specimens of S. mi- 
cron var. perpendiculatum (= S. paradoxum var. nodulosum) in the 
original sample from Upper Lake Killarney approach the species S. mi- 
cron very closely. 

Of the published figures referred to S. paradoxum var. parvum (PI. 4, 
figs. 1—11), only those of Borcr 1936 and Prescorr 1940 (figs. 8 and 8 
respectively) would seem to agree with that must now be taken as 
the type material, that is the Adrigole specimens now referred to 
S. micron. The others are of quite distinct taxa which it does not seem 
possible to place with any degree of certainty. 


SUMMARY 


The following varieties of S. paradoxum have been considered from 
the point of view of their taxonomic relationships, and as a result, 
most can either be maintained as distinct species, as certain authors 
have already suggested, or they must become varieties of other well 
established species. The only varieties of S. paradoxum which cannot 
be so placed are WOLLE’s inadequately described and figured var. os- 
ceolense and Turner’s var. depressum which must become ,,nomina 
dubia“ and abandoned, though the var. tosnense is also very doubt- 
ful and must be similarly shelved. The proposed nomenclature for these 
varieties is given below: 


1. var. longipes Norpsr 1872 = S.longipes (Norpst.) TEILING 

2. var. osceolense WOLLE 1885 = „nomen dubium“ 

3. var. fusiforme BoLpr 1885 = S. natator forma boldtii (GRÖöN- 
BLAD) Brook nov. comb. 
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var. nodulosum West 1892 = §. micron var. perpendicula- 
tum (GRONBLAD) BROOK 
nomen dubium“ 

S. micron WEST forma 


. var. pari West 1892 
ere ae S. chaetoceras (ScurönD.) G. M. 


4. 
5. var. depressum TURNER 1892 
6 
7. var. Chaetoceras SCHRODER in 


Il ll | 


ZACHARIAS 1898 SMITH 
8. var. cingulum West & WEST = §. cingulum (West & WEsT) 
1903 G. M. SMITH 
9. var. tosnense Botocu. in Sko- = „nomen dubium“ but probably 
RIKOW 1904 a form of S. chaetoceras. 
10. var. evolutum West & West = S.tetracerum var. evolutum 
in West and CArTER 1923 West & West 1905 „nomen 
resucitatum“ 
11. var. perornatum PLAYFAIR = S. pseudosebaldii var. perorna- 
1912 tum (PLayr.) Brook noy. comb. 
12. var. biradiatum GRIFFITHS = S.chaetoceras (ScHROD.) G. M. 
1926 SMITH 
13. var. longibrachiatum Teminc = S.anatinum f. longibrachia- 
1946 tum - paradoxum Brook 
14. var. aequabile SkuJa 1956 = S. pingue TEILING, near S. cre- 


nulatum (NÂc.) DELP. 
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EXPLANATION OF THE PLATES 


Plate (1) 


Fig. 1. S. paradoxum var. longipes after TURNER 1894. 
Fig. 2. var. longipes after Skorıkow 1904. 

Fig. 8. var. osceolense after WoLLE 1885. 

Fig. 4. var. osceolense after West & West 1896. 

Fig. 5. var. osceolense after GEORGEWITCH 1910. 

Fig. 6 & 7. var. evolutum after West & West 1905. 

Fig. 8. var. evolutum after Linp 1952. 

Fig. 9. var. evolutum f. biradiatum after Moore & Carter 1923. 
Fig. 10. S. longipes var. evolutum after THomasson 1955. 
Fig. 11. var. perornatum after PLAYFAIR 1912. 

Figs. 12 & 18. var. aequabile after SkuJA 1956. 

Fig. 14. var. depressum after TURNER 1892. 


Plate (2). 
Fig. 1. var. chaetoceras after SCHRÔDER in ZACHARIAS 1898. 
Fig. 2. var. biradiatum after GrirFitHs 1925. 
Fig. 8. var. biradiatum after SkuJa 1956. 
Fig. 4. var. tosnense after BOLOCHONCEW in SKORIKOW 1904. 
Fig. 5. var. longipes f. BoRGE after BEHRE 1956. 
Fig. 6. var. longipes after CARTER 1920. 
Fig. 7. var. longibrachiatum after TEILING 1946. 
Fig. 8. var. longipes after BorGE 1900. 
Fig. 9. var. longipes after NyGaarp 1926. 
Plate (3) Figures representing S. paradoxum var. parvum. 
Fig. 1. after West 1892. 
Fig. 2. after Skvortzow 1932. 
Fig. 3. after Borce 1986. 
Fig. 4. after SkuJa 1956. 
Fig. 5. after SCHMIDLE 1895. 
Fig. 6. after THomasson 1955. 
Fig. 7. after MEssıkoMMER 1955. 
Fig. 8. after Prescorr 1940. 


Figs. 9—11. after Smiru 1924. 
Fig. 12. after PRESCOTT and Scott 1942. 


Plate (4). 

Figs. 1—6 S. micron var. perpendiculatum (GRONBLAD) Brook (= pa- 
radoxum var. nodulosum West) drawn from type material from upper 
Lake Killarnay. 

Figs. 7—8 S. micron West forma (= S. paradoxum var. parvum) drawn 
from type material from Adrigole, Ireland. 

Fig. 9. S. tetracerum var. evolutum West & West (S. paradoxum var. 
evolutum Wrst & West) drawn from type material from Loch Beo- 
setter, Shetland. 

Fig. 10. S. longipes (Norpsr.) TEILING from Lough Ballynahinch, Ire- 


land, clearly indicating the much greater size of this species compared 
with S. tetracerum var. evolutum. 
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Gametes, Fertilization and Zygote Development 
in Prasiola stipitata Suhr. 


IT. ELECTRON MICROSCOPY 


By I. Manton and I. FRIEDMANN 


(Botany Department, Leeds University, England, and 
Department of Botany, Hebrew University, Jerusalem, Israel.) 


With plates 92 (1) — 104 (13) 
MATERIAL AND METHODS. 


The material for this part of the investigation has been the same 
as for the light microscopy (FRIEDMANN 1960) exept for the larger 
quantities required. Liberation of gametes, induced by the light-dark 
treatment described on p. 335 of that paper, will yield enough for several 
whole mounts for light or electron microscopy in the produce from a 
single thallus, but for embedding at least 10 thalli, liberating gametes 
simultaneously or nearly so, are needed; to ensure this, 50 thalli were 
treated in a batch each time. 

Whole mounts were made in the usual way by killing the motile 
cells directly on a prepared formvar film by a few seconds exposure to 
the vapour from 2% osmium tetroxide; such preparations are then 
dried, rinsed in distilled water to remove salt crystals and again dried, 
before being shadow-cast with gold-palladium. The observations on 
external morphology of gametes and young zygotes included in plate 92 
were obtained in this way. 

For embedding, the fixative used was 2% osmium tetroxide buf- 
fered to pH 7 with acetate veronal into which the material was squirted 
with a fine pipette, drop by drop, as liberating thalli were detected. 
The material can then be spun down with a centrifuge and should 
give an easily visible green clot; if this does not result, the material is 
too scanty to be worth processing further. The average fixation time 
has been 1 hour, after which dehydration and embedding procedures 
are standard. The fixing tubes and all reagents except the methacrylate 
mixtures were kept on ice throughout. 
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Fixations were taken at a range of intervals after the start of libe- 
ration, those from 1 hour, 2'/2 hours and 5 hours being the most satis- 
factory. After 5 hours the zygotes have all secreted a wall which im- 
pedes entry of the fixative and although one observation (Fig. 40) will 
in fact be quoted from a 13 day old zygote, the quality of fixation of 
the protoplasmic parts was so poor for the later stages that these could 
not be effectively studied. 

Sections were cut on a PoRTER-BLUM SorvAL microtome using a glass 
knife. All sections were mounted on carbon films. 

The observations on the whole mounts were obtained in February 
1958 during a brief private visit by I. Friedmann to Leeds, using the 
Philips electron microscope in the Botany Department and with assi- 
stance from Mr. B. Clarke. Observations on sections were carried out 
on the Siemens Elmiskop I in the Leeds Botany Department between 
February and July 1959, during tenure by one of us (I. F.) of a Senior 
Visiting Research Fellowship financed by the Department of Scientific 
and Industrial Research, whom we wish to thank. 


External morphology. 


With knowledge of the light microscopy already available to the 
reader (FRIEDMANN 1960), the micrographs included in Plate 92 need 
little explanation but, to facilitate comparison with the light micro- 
scopy, Figs. 1 and 2 have been reproduced at the same magnification 
as that used previously for photographs of living cells, while Figs. 10 
and 11 have been added at a somewhat higher magnification to re- 
present the photographs of stained dried preparations used in the pre- 
liminary note (DREw and FRIEDMANN 1957); the latter compare very 
closely both in treatment and in appearance with the young zygotes in- 
cluded in the electron micrographs elsewhere in the plate. 

The most important new observations obtainable from the electron 
micrographs of Plate 92 concern the flagella. On unfertilised male ga- 
metes (see especially Fig. 4) the two flagella are of equal length and 
each terminates distally in a slender hair-point about 2 microns long 
(see especially Figs. 4 and 5). The flagella arise close together at the 
forwardly directed tip of the cell; they project almost horizontally in 
opposite directions (Fig. 4) or are somewhat reflexed (Figs. 3 (left) and 
6 (right)). 

After fertilisation the young zygotes, as described by FRIEDMANN 
(1960) p. 338), are at first motile owing to the continued action of one 
of the flagella of the male, the other flagellum having been engulfed 
in the cytoplasm of the egg as an essential part of the act of syngamy. 
In this condition the moving flagellum is directed backwards and the 
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degree of absorption of its fellow can be easily assessed if attention 
is paid to the position of the two basal bodies which is indicated by 
an arrow in each of the cells of Figs. 6—8. For a time the distal tip 
of the engulfed flagellum may remain visible (Figs. 6 and 7) though 
often in a conspicuously alterred condition (Fig. 9). Even more fre- 
quently the proximal part of the engulfed flagellum may remain free 
for a short distance, forming a bridge between the male end of the 
zygote and the surface of the female (Figs. 7 and 8). Further infor- 
mation about this and later stages requires the use of sections. 


Anatomy of the gametes 


General features. 


The speed of fertilization in life is so great that virgin eggs can 
scarcely be studied as such. One section which could belong to an un- 
fertilized egg is nevertheless reproduced in Fig. 12 Plate 93, with a 
characteristic section of a male gamete (Fig. 18) beside it for com- 
parison. Additional sections of male gametes cut in other planes or at 
higher magnifications are contained in Plates 94 and 96. While many 
of the finer points of structure require still higher magnifications and 
are better studied in young zygotes (see pp. 448—451 below), a preli- 
minary insight into the gross anatomy of the two gametes can be obtain- 
ed from these plates. 


Apart from the difference of size, and presence of flagella on the 
male but not on the female, the two gametes are very similar. Each con- 
tains a nucleus, one plastid, one or more mitochondria, one or more 
dictyosomes (golgi bodies), a few fat bodies, many cytoplasmic vesicles 
of various sizes but none large, and a small amount of residual cyto- 
plasm. The larger of these components are labelled in Figs. 12 and 15a; 
those not so labelled will be described later. 


Size and shape of the plastids. 


The size difference between the two types of gamete is closely de- 
pendent on a marked difference in the size of the plastid in each but, 
except for this, the plastids of both sexes are structurally very similar. 
Each is stellate round a central pyrenoid, in spite of appearances to the 
contrary with the light microscope which have suggested that they are 
parietal (Frıepmann 1960 p. 337). The much larger plastids of the vege- 
tative cells and asexual spores are markedly stellate but in the gametes 
the plastid arms are so short as to be undetectable with the light micro- 
scope; they are nevertheless undoubtedly present in life since they 
dominate the course of the plastid lamellations (for further description 
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see p. 449) and the depressions between them are commonly occupied 
by manifestly undisturbed mitochondria (see especially Figs. 33 and 36 
in addition to those already cited). 


Position and shape of mitochondria. 


The position of the mitochondria is either in close proximity to the 
surface of the plastid as described in the previous paragraph or close- 
ly pressed to, and sometimes bent round, the surface of the nucleus 
(see for example Figs. 14a and b and Figs. 17a and b). When traced 
further in serial sections the mitochondria are very much longer than 
wide and are often branched; the actual number present cannot there- 
fore safely be deduced from the number of transections which happen 
to be encountered at any one level. 


The flagella. 


The position of these organs in relation to each other and to the 
nucleus is best seen in Plate 96. The basal bodies of the two flagella 
are arranged almost horizontally with respect to the long axis of the 
cell, in agreement with expectation from the external morphology 
(Plate 92). They are however not exactly opposite to each other (see 
especially Fig. 20) and it is therefore necessary to study them by means 
of serial sections if they are to be followed with any completeness. Pairs 
of adjacent sections selected from two such series are represented in 
Figs. 17a and b and 18a and b which can usefully be compared with 
the single views contained in Figs. 18, 19 and 20. 


In all of the gametes represented by Figs. 13—15 and 17—19 the 
close proximity of the nucleus to the flagellar bases is a striking fea- 


ture but only Fig. 18b reveals some of the structural connections in- 
volved. The flagellar bases are organically attached to the nuclear sur- 
face by one or more cross banded „roots“, one of which (labelled 1) 
is exposed for a distance of about half a micron in Fig. 18b. Imme- 
diately beside this root is a deep depression in the nuclear surface and 
a similar depression can be seen even more clearly in Fig. 17a which 
should be closely compared with the adjacent section (Fig. 17b). Since 
there is no evidence of any structural difference between the two fla- 
gellar bases it is highly probable that both are individually attached to 
the nucleus in the same manner although no series long enough to prove 
this conclusively has been obtained. 

That each flagellar base may actually be supplied with two roots, 
one on each side, can be detected only in longitudinal sections cut at 
right angles to those of Figs. 17-19. Figs. 15a and b are in the right 
plane for this but not quite at the right level and the zygote of Figs. 
32a-d is the best available evidence on this particular point. In this 
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the male nucleus N (top left) is still attached to its flagella, one of 
which is shown in transverse section in Figs. 82a-c; Fig. 32d is at the 
level between the ends of the two bases which are replaced by two 
patches of dense material (for further details of this see p. 448 and Fig. 
30b). A crossbanded root is indicated by r in Fig. 32a and b but another 
root r (which may or may not be cross-banded) appears also to be pre- 
sent in Figs. 32b and c. 


General features of anatomy of young zygotes. 


In life, young zygotes can be distinguished from gametes by their 
characteristic movements (with posterior flagella) as well as by their 
size, shape and contents. In sections the same structural criteria can 
be used and, in particular, the special relation of the male nucleus to 
the flagellar bases no less than the unequal sizes of the two plastids 
makes the separate identification of the two ends of a zygote often 
quite easy; thisis the case in all those illustrated in Plates 95-100. Fig. 22 
displays the posterior flagellum; the presence of two nuclei is un- 
mistakable in Figs. 23, 26, 27 and 32, and of two unequal-sized plastids 
in Figs. 24-26. The additional signs of the male flagella present in all 
the sections in Plates 95-100 will be explained below. 


The flagella in young zygotes. 


The manifestations of flagella on young zygotes are of several kinds 
and since some of these are of exceptional biological interest it will be 
profitable to examine them carefully. 

In addition to the posterior flagellum which retains the normal struc- 
ture already seen in the gamete, signs of flagellation include distortion 
of the nucleus as well as the presence of the second flagellum in various 
conditions within the body membrane. The male nucleus, as already 
seen, is organically attached to the flagellar bases and as long as this 
attachment is maintained the tip of the male nucleus of a zygote may 
become bent or pulled out into a beak, as may be seen in various de- 
grees in Figs. 23, 24, 25 and 31, all of which contrast instructively with 
the undistorted condition of virgin cells such as those of Figs. 15 and 
17-19. 

The submerged flagellum is individually detectable in each of Figs. 
25-30, the position being indicated by arrows in Figs. 25-28. Where 
submergence is complete, as in Figs. 27 and 28 the body membrane of 
the zygote may extend in an unbroken line over the second flagellum 
including its base; more commonly however there is a depression, ap- 
pearing as a space of varying extent under part of the second flagellum, 
causing it to resemble a bridge as indicated in the whole mounts of 
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Figs. 7 and 8. Well marked bridges are present in Figs. 21, 25 and 26 
though in the latter case the section includes not the bridge itself but 
an oblique transverse section of the flagellar axis beyond the bridge 
(right-hand short arrow) and the irregular contour of the hollow be- 
neath it; for a very striking bridge at a later stage see Fig. 37. 

In all cases only the flagellar axis is retained within the cytoplasm, 
the individual flagellar membranes having disappeared in the process 
of submergence. This is most fully demonstrated in Plate 99 although, 
with sufficient enlargement, it is equally clear in the other figures 
cited. Figs. 29a and b and 30a-c are two different zygotes each cut 
tangentially near the surface in the region of the flagellar bases. The 
latter are exceptionally well displayed in Fig. 30b, which should be 
compared with Fig. 20 cited earlier from a virgin gamete; both show, 
among other things, the patch of dark material at the end of each 
flagellar base to which attention was directed incidentally in discussing 
Fig. 32d (p. 447). 

Naked flagellar axes cannot usually be detected in parts of the 
zygote far removed from the basal bodies and it must be supposed that 
they disintegrate fairly rapidly. Occasionally however, as indicated by 
the left-most arrow in Fig. 26 traces of axial structure can be encoun- 
tered apparently inside a superficial excrescence and these, it must be 
supposed, represent zygotes such as those of Figs. 6 and 7 in which 
the distal end of the submerged flagellum is still projecting. 


Other details of fine structure in young zygotes. 


Apart from the flagella, most of the other cell organs of young zygotes 
are very similar to those of the gametes before fusion; Plates 95, 101 and 
102 can therefore be used to supplement the information already 
available from the earlier condition. 


Internal structure of plastids. 


The contents of plastids of both sexes include lamellae, a pyrenoid, 
small dense bodies of unknown nature, a bounding double membrane, 
granules and an array of apparently empty spaces which in life pro- 
bably contain starch. 

The structure of the lamellae is best seen in Fig. 36b and some facts 
about their path in Fig. 16. Each lamella is compound containing a 
juxtaposition of thin and thick (actually double) membranes more sug- 
gestive of brown algae than normal Chlorophyceae*) though this may 


*) We are indebted to Dr. G. Y. Kexnepy of Sheffield for kindly veri- 
fying the pigments in this material. He finds (personal communication dated 
September 22nd, 1959) chlorophyll a, chlorophyll b, carotene, xanthophyll and 
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be only a passing phase due to the great reduction of size of the plastid 
in the cells of both gametes compared with those of the thallus. The 
path of the adjacent compound lamellations is more or less parallel if 
a section passes longitudinally through one of the plastid arms (Fig. 16) 
though they undoubtedly fuse at intervals to form a pattern which 
has not been explored in details. 

The space between adjacent compound lamellations is occupied by 
ground substance in which are inclusions of various kinds. There are 
numerous dark spherical bodies, about 400A in diameter and some- 
times hollow, visible in both sexes (see especially Fig. 36b, but also 
Figs. 12, 15b etc.). There are also fine granules (Fig. 36b). Starch is 
not easily demonstrable as such in sections since it is normally com- 
pletely transparent to electrons or is not preserved. The faintly grey 
mottling in parts of the larger cavities in the plastids of Figs. 24, 25, 
27, 36a, 37 and elsewhere nevertheless probably denotes starch which 
becomes more clearly evident as such at a slightly later stage. 

The pyrenoids are occupied centrally by dark material of unknown 
nature which is traversed extensively by canals, seen in both transverse 
and longitudinal view in the two pyrenoids of Fig. 86b. These canals 
can be seen to be continuous with parts of the plastid lamellae which 
abut on the pyrenoid in many places (see especially Figs. 16, 33, 36, 
37). Starch, if present, surrounds the dense central region. 

The outer wall of the plastid is clearly visible as such in many parts 
of Figs. 26, 33, 36b etc. but its compound nature (i.e. a double mem- 
brane with an internal space, is best seen in Figs. 35 and 36b. 


Internal structure of mitochondria. 


These are in no way remarkable. The internal structure is perhaps 
best seen in the marked specimen (m) in Fig. 36b where the double 
wall, comparable in thickness to the wall of the plastid immediately 
adjacent, can be seen in continuity with some of the flattened internal 
villi, as in other green algae. These details can also be made out in many 
of the other sections illustrated. 


Fat bodies. 


Fat bodies, apparently free in the cytoplasm are if anything more 
numerous in zygotes than in gametes though they are present in these 
also (compare Fig. 17a with Fig. 33). They are frequently stellate (Fig. 
37) or have a slightly crenate outline (Fig. 35). 


no other pigments. This is the normal Chlorophycean assemblage of pigments 
and it confirms the placing of P. stipitata in this group notwithstanding the 
minor structural deviations mentioned above. 
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Golgi bodies (dictyosomes). 

Dictyosomes are undoubtedly present in the gametes of both sexes 
though their structure is best illustrated in the zygote of Fig. 32b 
(top right) and Figs. 34a and b. They consist of the normal stack of 
paired membranes (flattened cisternae), connected at intervals, and 
ending peripherally in vesicles. The section of Figs. 34a and b con- 
tains two dictyosomes, seen in section and in face view respectively. 


Cytoplasmic tubes. 

In addition to the stacked cisternae in the golgi bodies it is not diffi- 
cult to find isolated tubes (or small cisternae), sometimes with a few 
cross-connections, in various parts of the cytoplasm. Some are con- 
tained in Fig. 12 near the nucleus and again at the other end of the 
cell between the plastid and the surface though perhaps not easily 
recognisable at such a low magnification. Other examples are repre- 
sented in Fig. 33, two areas of which are reproduced at a higher magni- 
fication in Figs. 34b and 35; the latter contains the more characteristic 
view of the tubes in question. It is not certain that all cytoplasmic tubes 
are homologous since those along the inner side of the absorbed fla- 
gellar axis of Fig. 34h (arrows) could be merely a temporary confluence 
of metabolites derived from the disintegrating organ. This suggestion 
does not however apply to tubes of the type seen in Fig. 85 (arrows) 
which seem likely to represent the endoplasmic reticulum of animals and 
higher plants. 

Nuclear membrane. 


The double nuclear membrane, with the perinuclear space bridged 
at intervals, is well represented in many of the sections (e. g. Figs. 12, 
19, 26 etc.) had these been reproduced at higher magnifications, but 
the most convenient demonstration of the perinuclear space will be 
found in Fig. 36b. Here, over the part of the nucleus (N) indicated by 
arrows, it is traceable for a considerable distance and, more signifi- 
cantly, on the outer side though not on the inner side, the bounding 
membrane is covered by an array of angular granules resembling the 
Palade particles (PALADE 1955) of animal cells. 


Cytoplasmic granules. 


Palade particles of animal cells are known to contain ribonucleo- 
protein (PALADE & Srexevirz 1956, Srexevirz & PALADE 1959 etc.) 
and to have a characteristic appearance and arrangement closely simi- 
lar to that found here. The particles are of relatively uniform size 
(100-150A), angular rather than spherical, and they are distributed 
either in the cytoplasmic ground substance or attached to membranes. 
The outer surface of the nuclear membrane is a well known position 
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for such particles (Watson 1955). Another well known position is on 
the outer surface of certain cytoplasmic tubes such as those of Fig. 85. 
Other similar particles can be seen free in the cytoplasm in parts of 
Fig. 36b (notably in the area between the two plastids). It is therefore 
highly probable that the identification of these as Palade particles is 
correct and that their presence is an additional confirmation of the 
view that certain „rough“ tubular profiles such as those in Fig. 35 re- 
present endoplasmic reticulum* carrying ribo-nucleoprotein particles. 
Vesicles. 

Vesicles cannot easily be studied as such in sections since in most 
cases it is impossible to distinguish them from fragments of tubes. 
Attention can however usefully be directed to the ground substance 
surrounding the major organelles in any of the sections already cited 
for a clear indication that it is in fact crowded with circular or tubular 
profiles of various sizes. A cytoplasmic depression such as those of 
Figs. 83, 36, 25 etc. can then be very clearly distinguished as a struc- 
tural detail of an entirely different kind. 


The body membrane. 


Depressions of the kind represented in Figs. 33, 36 and 25 are con- 
venient places to study the body membrane of the zygote before wall 
formation, since the latter is always preceded by a change of shape to 
a perfect sphere which has clearly not happened in any of these cases. 
If Fig. 86a is now compared with Fig. 36b it will be seen that these 
two adjacent sections are not identical in the contours of the surface 
depressions; the upper depression of Fig. 86h is seen to open to the 
exterior in Fig. 36a and therefore the membrane lining it is continuous 
with the outer membrane of the body surface and is indeed merely 
a depressed part of that surface. If now the membrane lining this de- 
pression is examined in the region of the arrow (Fig. 36b) its structure 
can be resolved into two dense layers with a light layer between. This 
is the normal structure of plasma membranes including flagellar mem- 
branes and it can be demonstrated in both positions on cells such as 
that of Fig.19 (though to do so requires a higher magnification than that 
used for reproduction of this figure). 


Anatomy of older zygotes (rounding up and wall formation). 


After a brief period of free locomotion by means of the residual po- 
steriorly directed single flagellum derived from the male, the zygote 
rounds up, sometimes abruptly, withdraws its remaining flagellum, 
secretes a wall and whilst doing so increases its specific gravity, pre- 


*) Anyone unfamiliar with these terms could usefully consult Epstein 1959 
for a valuable recent survey and guide to literature. 
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sumably by expelling water, and sinks; it then becomes very firmly 
attached to any solid surface against which it may come to rest. These 
changes can be followed to some extent in the SE à plates (more 
especially plates 103 and 104). 

All the early stages up to wall formation are passed déc within 
5 hours from the start of liberation of gametes and in many instances 
within 2/2 hours, though no walled zygotes are present in the 1 hour 
fixations. Initially the relative positions of nuclei and plastids is to a 
considerable extent governed by chance according to the mutual atti- 
tudes of the two gametes at their first moment of union (contrast for 
example Figs. 26 and 27 which are at nearly the same age, with Figs. 
32 and 37 which are more advanced). Nuclear fusion is nevertheless 
not solely dependent on propinquity since even when located side by 
side as in Figs. 28 and 87 the nuclei do not fuse until the zygote reaches 
the appropriate stage, a condition which is more likely to be determined 
by physiological or biochemical changes than by structure. 

An essential part of the rounding up process is likely to be the se- 
paration of the male nucleus from attachment to the flagella. This has 
not occurred in Fig. 32b, it may have occurred in Fig. 37 and it has 
almost certainly occurred in Fig.38. It is not possible to trace this 
process in detail or to follow the final withdrawal of the last flagellum; 
a stage in the latter is nevertheless perhaps represented by Fig. 37 in 
which a persistant bridge probably relates to the engulfed flagellum 
and the protuberance above it to the withdrawn one. 

Disintegration of the axial fibres of withdrawn flagella is certainly 
rapid. In a specimen such as that of plate 101 it is not possible to de- 
termine to which flagellum the disintegrating axis on the left-most 
margin of the section belongs (Figs. 83 and 34) but it could be the 
withdrawn flagellum, since the depression relating to a bridge left by 
the engulfed flagellum is rather distant from it on the other side (bot- 
tom right). The same is probably the case with the very faintly dis- 
cernible transversely cut axis near the arrow in Fig. 38 which represents 
the latest stage at which traces of flagella in any form can be made 
out. In the condition of Fig. 38 it must be supposed that all surface 
irregularities (depressions, bridges etc.) have become smoothed out to 
give a uniformly curved surface on which a wall will appear. 

It has not been possible to detect any structural details relating to 
the mechanism of wall formation; one can merely see that some cells 
have walls and others have not. The first visible sign of wall formation 
is the appearance of some flocculent material outside the cell which is 
doubtless the substance immediately responsible for its power of adhe- 
sion to a solid surface. The nature and consistency of this material 
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before fixation has not been explored but the irregular fibrillar appea- 
rance in sections (best seen in Figs. 41 and = could be a precipitation 
effect. 

The cell wall proper forms between this flocculent material and the 
cell surface, which remains bounded by a limiting layer not appre- 
ciably thicker than that on the naked zygote (compare for example the 
right side of Fig. 37 with the cytoplasmic surface of Figs. 89 and 41). 
The true wall is however considerably thicker than this. It is represen- 
ted in Fig. 41 by an apparently structureless zone separating the inner- 
most of the flocculent fibres from the plasma membrane, and forming 
a layer about 1 mm. thick at the magnification of the figure (actual 
thickness 300-400A). The thickness and density of the wall increase 
with age and in the 13 day old zygote it is relatively massive (Fig. 40) 
with several underlying layers of different consistency which commonly 
break down in the course of the violent changes of volume which 
fixation of these stages involves, and which for this reason have not 
been studied in detail; some indication of them is nevertheless con- 
tained in the figure cited (Fig. 40). 

Changes in the cytoplasm accompany wall formation. All parts of 
the cell become optically denser, a change likely to be caused by the 
reduction in water content as the specific gravity of the cell increases 
(Fig. 42). Perhaps in consequence of this, all parts of the cell seem 
to be more densely filled with granular contents; it is nevertheless pro- 
bable that some structural changes in this direction take place also. 
Food reserves become more clearly evident. Starch is now unmistakably 
present as large grains displacing the plastid lamellations from any 
straight path (Figs. 38, 42); there is even starch at this stage in the 
male plastid (Fig. 41).though one most suppose that this will shortly 
be removed. The so-called fat bodies in the cytoplasm seem to be 
more numerous and larger (Figs. 39 and 42). Cytoplasmic tubules (or 
flattened cisternae) covered with Palade particles are definitely more 
numerous (Fig. 39 centre). 

The secretion of a wall is thus the outward sign of considerable 
metabolic activity within the cell. The fusion of nuclei follows later 
after a variable time interval which is commonly at least a day but 
often longer according to temperature (see plate 63 of previous paper, 
(FRIEDMANN 1960)). A period of growth occupying 1-2 weeks follows, 
at the beginning of which the male plastid disintegrates (loc. cit. p. 339). 
Germination, as in an asexual spore, then takes place. None of these 
later stages can at present be effectively followed with the electron 
microscope owing to the obstacle to nee fixation which the pre- 
sence of the zygote wall imposes. 
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DISCUSSION. 


In the account given above, the electron microscope has supple- 
mented the light microscope in several critically important ways, 
notably in the details pertaining to the flagella and plastids without 
which it would scarcely have been possible to interpret correctly the 
appearances obtainable with the light microscope. The life history of 
Prasiola stipitata is seen to be peculiar in many ways but there is 
nothing revealed by the study of fine structure to contradict the sug- 
gestion that it is both isolated taxonomically and also at a relatively 
primitive evolutionary level notwithstanding an obviously high degree 
of physiological specialisation of an unusual kind. The type of oogamy 
displayed is simple in the sense that only the absence of flagella from 
the female gamete distinguishes it from the type of anisogamy found 
in a form such as Ulva; the extreme morphological differences between 
gametes of the two sexes, commonly encounted in all algal groups 
possessing very large eggs, being totally lacking. Both gametes in 
Prasiola seem to have the structure of reduced vegetative cells and 
neither is highly specialised beyond the level which is quite normal in 
algal zoospores. 


The dual role played by the male flagella in locomotion and in the 
act of syngamy is naturally the feature of greatest interest to an elec- 
tron microscopist at the present stage of the enquiry. The latter is un- 
doubtedly a somewhat unusual feature which would greatly repay 
experimental study were it possible more easily to obtain an abundant 
supply of material at will. Unfortunately, for this particular organism, 
experimentation of the required kind is virtually precluded by the 
very brief duration of the phenomena in life and the very exacting con- 
ditions needed to elicit them (FRIEDMANN loc. cit.). 


Some constructive comments can nevertheless be made from com- 
parative experience of other kinds. It is known that the surface mem- 
branes of so-called naked cells in plants can be endowed with some 
rather peculiar properties. An almost limitless capacity for plastic de- 
formation, at least under some conditions, is one. This is well shown 
in the normal processes of emergence of nascent flagella which have 
been studied, in a preliminary way, in several organisms. Thus in the 
small flagellate, currently known under the (invalid) name of Chromu- 
lina pusilla (cf Manton 1959a) a new flagellum develops at each cell 
division, but at first it is entirely within the cell, the surface of which 
is smoothly covered by a tripartite membrane indistinguishable from 
that described for Prasiola. Only after all the parts, including the distal 
tip, have been laid down does the new flagellum become externally 
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visible and it does so by a simple process of pushing out from the sur- 
face thereby lifting a part of the surface membrane which becomes 
locally converted into the close-fitting flagellar membrane. An even 
more striking case is that of Dictyota (MANTON 1959b). The spermato- 
zoid of this brown alga when first liberated is motionless having its 
single flagellum coiled round it in the outer cytoplasm which is smooth- 
ly covered by the body membrane. In this case the flagellum is so long 
that it passes round the body at least twice. In the 4-6 separate transec- 
tions of it which can easily be encountered at any one level in such 
a cell the 9+2 fibre axis is complete but, as in „Chromulina pusilla“, 
an individual flagellar membrane is totally lacking until uncoiling takes 
place. When this happens however it seems to be accompanied again 
by a simple uplifting of part of the cell body membrane to become 
the flagellar membrane without producing any signs of tension or 
other structural disturbance. The scale of plastic distortion involved 
here seems to be far more commensurate with the concept of liquid 
flow than of stretching and it is indeed possible that in Dictyota a tem- 
porary change of physical state does occur in the membrane at this 
time since unwinding is a process which does not take place automati- 
cally in all liberated spermatozoids, but only in those liberated at cer- 
tain times of day or after exposure to extra illumination (for details 
see MANTON 1959b). 


At other times and when tested in other ways surface membranes, 
including flagellar membranes, can show very considerable tensile 
strength. Thus „blistering“, caused presumably by the accumulation 
of osmotically active liquid beneath the membrane, is a familiar arti- 
fact of fixed flagella (see MANTON, CLARKE and GREENWOOD 1951 and 
many other papers) but that it can also occur without chemical treat- 
ment is indicated by the fact that terminal swellings on flagella have 
been described more than once by light microscopists as a supposedly 
normal feature of living cells (for a discussion of the true nature of 
terminal swellings on the flagella of Bryophytes see Manron 1952, 
1957). Such distortions are probably always artifacts though the ca- 
pacity of the membrane to stretch without breaking is not. This is 
not however the whole story. Extreme distortion of the flagellar axis 
can occur within a blister in the sense that it can become curved, 
sharply bent or even coiled up, in which case it can appear in section 
as if two or more axes were present within a common membrane if 
the coiled flagellar axis is transected several times. Active contraction 
as well as positive tensile strength in the membrane seems necessary 
to explain these appearances, characters which at first sight appear to 
be the exact opposite of a capacity for liquid flow. Active membrane 
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contraction is also probably a normal concomitant of flagellar with- 
drawal in zoospores. 

The inability of cells, including the male and female gametes of 
Prasiola, to fuse with each other like drops of water by a simple pro- 
cess of contact, is undoubtedly vested in the properties of the surface 
membrane. This is so effective as a barrier that even centrifugation 
will normally not bring about even cohesion between cells unless these 
have been violently damaged, since the individual members of a com- 
pacted clot can normally disentangle themselves and swim apart when 
centrifugation stops. 

The union of gametes of the type found in Prasiola thus involves se- 
veral stages of which those of chemical attraction, approach and con- 
tact are only preliminaries. Syngamy itself actually starts at the moment 
at which confluence of surface membranes replaces contact and in 
this particular case the first point of confluence is strictly localised both 
in time and space since it involves part of one flagellum of the male 
reacting with the underlying contact-surface of the female. The nature 
of this reaction is entirely unknown but the degree of specificity shown 
suggests some biochemical or enzymic reaction between the two cells 
by means of which the membranes at their point of contact liquify 
reversibly and coalesce. Many of the subsequent events can perhaps 
be interpreted in terms of lateral spread of the biochemical influence 
causing coalescence, with retention of normal tensile properties in the 
membranes covering other parts of the cell. It may indeed by suggested 
that, in the later stages, the cell may actually be utilising some of the 
normal processes by which withdrawal of flagella takes place in zoo- 
spores. 

The behaviour of the two gametes in Prasiola may therefore perhaps 
be less peculiar and more simply explained than may have appeared 
likely at first sight, though to pursue this matter further requires a 
more amenable experimental object than P. stipitata. 


SUMMARY 


1. The internal structure of male and female gametes of Prasiola 
have been compared by means of thin sections and the electron micro- 
scope; the main differences are the larger size of the plastid contained 
in the egg compared with that in the male and the possession of two 
equal flagella on the latter. 

2. Anatomical details of fine structure, obtained from either virgin 
gametes or young zygotes, are given for the following components: 
flagellar bases, flagellar roots, mitochondria, plastids (including the 
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outer plastid membrane, the lamellations, pyrenoid and other inclu- 
sions), golgi bodies (dictyosomes), cytoplasmic tubes, nuclear mem- 
brane, ,,Palade particles“, fat bodies and miscellaneous vesicles. 


3. The most significant points of fine structure are (a) the attach- 
ment of the flagellar bases to the tip of the male nucleus (b) the relative 
simplicity of the plastid lamellations compared with those of some 
other green algae (c) the fact that the plastid in both gametes is stellate 
in spite of superficial appearances to the contrary in the light micro- 
scope (d) the normal character of the tripartite plasma membrane on 
the body surfaces. 


4. The peculiar part played by one of the male flagella in initiating 
cell fusion by becoming submerged in the cytoplasm of the egg has 
been studied in some detail and various manifestations and stages 
illustrated. 


5. The later stages of zygote development culminating in rounding 
up and the secretion of a wall have been followed in outline. 


6. A suggestion is made that the early stages of syngamy could be 
interpreted as a special application of certain properties of general 
occurence in tripartite plasma membranes, of the type responsible else- 
where for withdrawal of cilia in zoospores and other commonly en- 
countered phenomena, but in this case diverted to a different use by 
some biochemical or enzymic factor effective at the point of contact 
between egg and flagellum, by means of which local liquifaction and 
confluence of the two membranes is initiated. 
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EXPLANTATION OF PLATES 92 (1) — 104 (13). 
Plate 92 (1): 


Prasiola stipitata. Morphology of gametes and motile zygotes from 
whole mounts, all shadow-cast except figs. 10 and 11. 


Fig. 1 A zygote, male gametes and bacteria. Electron micrograph 
M 554.13, magnification x 1,800. 

Fig. 2 A zygote (compare with Fig. 10). Electron micrograph M 554.18 
magnification x 1,800. 

Fig. 3 A zygote (right) and a biflagellate male gamete (left). Electron 
micrograph M 554.2, magnification x 3,000. 

Fig. 4 A male gamete and part of a bacterium. Electron micrograph 
M 554.4, magnification x c. 8,000. 

Fig. 5 Tip of a flagellum from a similar specimen. Electron micrograph 
M 557.11, magnification x 15,000. 

Fig. 6 A zygote (left) and a male gamete (right), both showing two 
flagella; the position of the flagellar bases in relation to the 
subtending body indicated by arrows. Electron micrograph 
M 557.12, magnification x c. 6,000. 

Fig. 7 A zygote showing both flagella of the male gamete; position of 
the flagellar bases indicated by an arrow. Electron micrograph 
M 557.2, magnification x c. 6,000. 

Fig. 8 A zygote in which one flagellum is more completely absorbed 
than in Fig. 7; the location of the two flagellar bases indicated 
by an arrow as in Figs. 6 and 7. Electron micrograph M 554.22, 
magnification x c. 8,000. 

Fig. 9 Tip of a partly absorbed flagellum for comparison with that 
of a virgin gamete (Fig. 5). Electron micrograph M 557.5, 
magnification c 15,000. 

Fig. 10 Stained zygote comparable to that of Fig. 2, photographed 
under oil immersion with the light microscope. Exposure 57/24, 
magnification x 2,500 (after Drew and FRIEDMANN 1957). 

Fig. 11 Stained zygote comparable to that of Fig. 8, photographed un- 
der oil immersion with the light microscope. Exposure 57/23 
magnification x 2,500 (after Drew and FrrepMANN 1957). 
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Plate 98 (2). 
Prasiola stipitata. Sections of virgin gametes. 


Fig. 12 An unfertilised egg showing part of the nucleus N, the bluntly 
stellate plastid with central pyrenoid P, mitochondria (m) and 
minor cytoplasmic inclusions; sections of unrelated cilia in the 
field away from the cell. Micrograph H 5116, magnification x 
20,000. 

Fig. 13 A male gamete showing the flagella, the nucleus (N) a mito- 
chondrion (m) and traces of the edge of the plastid and minor 
cytoplasmic components, the tail-like protuberance not an in- 
variable feature. Micrograph H 5285, magnification x 20,000. 


Plate 94 (3) 
Prasiola stipitata. Other planes of section of male gametes, all x 20,000. 


Fig. 14a and b. Two sections (not immediately adjacent) selected from 
a series through one cell cut approximately transversely, to 
show the curved path of the mitochondrion (m) closely pressed 
round the nucleus (N). Micrographs H 5302 and H 5306. 

Fig. 15a and b. Two successive sections cut longitudinally in a plane 
at right angles to that of Fig. 13 showing the nucleus (N), parts 
of one or more mitochondria (m), the plastid with central pyre- 
noid (P) and a flagellar base (f) cut approximately in TS. Micro- 
graphs H 4151 and H 4155. 


Plate 95 (4) 
Prasiola stipitata. 


Fig. 16 Section of an egg (or female part of a young zygote) to show 
arrangement of lamellae in one arm of the plastid (P), the nuc- 
leus (N) immediately beside it. Micrograph H 4232 magnifi- 
cation x 30,000. 


Plate 96 (5) 
Prasiola stipitata. Further details of the flagella, all magnified x 25,000. 


Fig. 17a and b. Two sections of a male gamete to show lobing of the 
nucleus (N) in relation to mitochondria (see especially Fig. 17b) 
and the attachment of the flagellar bases (see especially Fig. 17a 
top right); two large fat bodies and other cytoplasmic inclu- 
sions also visible. Micrographs S 684.23 and 24. 

Fig. 18a and b. Two adjacent sections through a cell showing a cross- 
banded flagellar root (r) in Fig. 18b, attaching a flagellar base 
to the nuclear surface. Micrographs H 5250 and H 5257. 

Fig. 19 A male gamete for comparison with Figs. 21 and 31. Micro- 
graph H 5380. 

Fig. 20 Section through two basal bodies cut in a plane transverse to 
that of Figs. 17—19 to show that the lower ends of the two 
flagella are not exactly opposite (compare also with plate 99). 
Micrograph H 5341. 
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Fig. 21 Male end of a young zygote, for comparison, to show a flagellar 
bridge (left) and the distortion of the tip of the cell carrying 
the two flagellar bases (for further comparisons see plates 
97-100). Micrograph H 4330, magnification slightly uncertain 
but approximately x 25,000. 


Plate 97 (6). 
Prasiola stipitata. Young zygotes. 


Fig. 22 A zygote with the single posterior flagellum, the arrow indi- 
cating position of flagellar base in relation to the male nucleus. 
micrograph H 5409, magnification x c. 6,000. 

Fig. 23 A zygote showing the two nuclei (N); a beak-like distortion of 
the tip of the male nucleus near the attachment to the flagel- 
lum (arrow), for comparison with Fig. 21 and others. Micro- 
graph H 5221, magnification x 15,000. 

Fig. 24 A zygote showing the two plastids (P), that of the egg on the 
right, and the male nucleus (N) with the point of attachment 
of the flagella marked by an arrow. Micrograph H 4013, magni- 
fication x 15,000. 

Fig. 25 A zygote showing a „bridge“ formed by the engulfed flagellum 
(arrows), the point of attachment of the flagellar bases indicated 
by the long arrow, with the right hand short arrow pointing to 
the base of the free flagellum. Compare with Figs. 8, 21 and 
elsewhere. Micrograph H 4004, magnification x 15,000. 


Plate 98 (7). 
Prasiola stipitata. Zygotes. 


Fig. 26 A complete young zygote showing the two nuclei (N), both 
plastids, several sections of mitochondria, and other cytoplas- 
mic components, with traces of the flagella in three places 
marked by arrows; the long arrow (right) indicates point of 
attachment of flagellar bases to the male nucleus. Micrographs 
H 4158 and H 4159, magnification x 25,000. 

Fig. 27 A zygote and part of an independent male gamete beside it 
(right); in the zygote the two nuclei (N) fairly close together 
and the two flagella of the male clearly indicated, one sunk 
in the cytoplasm (left) and the other still freely motile (right), 
the long arrow points to the median position between the two 
basal bodies. Micrograph H 5245, magnification x 25,000. 

Fig. 28 Part of another specimen very similar to that of Fig. 27. Micro- 
graph H 5078. 


Plate 99 (8). 


Prasiola stipitata. Young zygotes for details of flagellar union. 


Figs. 29a and b. Two successive sections near the surface of a young 
zygote, showing the engulfed flagellum in the female cytoplasm 
and the two flagellar bases in the tip of the male. Micrographs 
H 5246 and H 5247, magnification x 30,000. 
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Figs. 80a—c. Three successive sections through a similar cell; compare 
Fig. 30b with Fig. 20. Micrographs H 5278, H 5280 and H 5275, 
magnification x 30,000. 


Plate 100 (9). 


Prasiola stipitata. Young zygotes cut perpendicularly to the long axis 
of the flagellar bases. 


Fig. 81 A male nucleus (N) showing a beak-like dense tip below the 
flagellar base (compare with similar region in Figs. 19, 22 etc.). 
Micrograph @ 5321, magnification x 25,000. 

Fig. 32a—d. Four successive sections through a partly rounded zygote 
showing (Fig. 32b) two nuclei (N), mitochondria (m), the two 
plastids (P) and two flagellar roots (r and 1’). Arrow in top 
right hand cell indicates a dictyosome. For further description 
see text. Micrographs H 5293, H 5294, H5296 and H5300, 
magnification x 25,000. 


Plate 101 (10). 
Prasiola stipitata. A zygote with more highly magnified details. 


Fig. 83 The zygote from which Figs. 34 and 35 are taken. Note the two 
plastids, part of a „bridge“ (bottom right) and a considerable 
length of absorbed flagellum along the left-hand border of the 
section. Micrograph H 5308, magnification x 27,000. 


Figs. 34a and b. Two successive sections of the left-hand central region 
of Fig. 33; Fig. 34b from the actual section of Fig. 33; Fig. 34a 
from the adjacent section. In both, note the submerged flagellar 
axis near the cell surface, two golgi bodies (dictyosomes), a 
cytoplasmic tube (or branched cisterna) marked by arrows in 
Fig. 34b and visible as a row of apparent vesicles in Fig. 34a. 
Part of two plastids, a fat body and cytoplasmic vesicles also 
present in both sections. Micrographs H 5373 and H 5387, mag- 
nification x 50,000. 

Fig. 35 The lower end of the section of Fig. 33 showing three fat- 
bodies, part of the plastid, cytoplasmic vesicles, and three 
pieces of rough-surfaced cytoplasmic tubes thought to represent 
endoplasmic reticulum marked by arrows. Micrograph H 5379, 
magnification x 50,000. 


Plate 102 (11). 
Prasiola stipitata. A zygote with more highly magnified details. 


Figs. 86a and b. Two adjacent sections through a rounding zygote; 
two surface depressions (right) marking region of incomplete 
cytoplasmic fusion probably near a flagellar bridge (compare 
with Figs. 26, 33 etc.). Fine details include: mitochondrial struc- 
ture (m); nuclear structure, especially double nuclear mem- 
brane with attached particles (arrows in N); compound struc- 
ture of plasma membrane (arrow in upper depression); plastid 
structure notably lamellae, pyrenoids with contained canals, 
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large and small particles in plastid ground-substance and com- 
pound surface membrane (arrow near m). Micrographs H 5133 
and H 5132; magnifications x 18,000 and x 50,000. 


Plate 103 (12). 
Prasiola stipitata. Older zygotes rounding up. 


Fig. 37 A zygote with two closely apposed nuclei (NN), a persistent 
flagellar bridge (right) with a protuberance above it probably 
representing a stage in withdrawal of the second male flagel- 
lum; other objects visible include the female plastid, several 
fat-bodies, mitochondria, golgi, vesicles etc. Micrograph 
H5135, magnification x 25,000. 

Fig. 38 A rounded zygote not yet walled, the two nuclei (NN) on op- 
posite sides of the female plastid, many mitochondria (m) and 
other cytoplasmic inclusions also visible, faint traces of an 
absorbed flagellum visible in oblique TS near the arrow. Micro- 
graph H 4322, magnification x 25,000. 

Fig. 39 Edge of a rounded zygote showing the beginning of wall for- 
mation from the 51/2 hr. fixing: the flocculent material outside 
the cell is the means of adhesion to a surface and is secreted 
first. Within the cytoplasm, food reserves (fat bodies) and rough- 
surfaced tubes have increased. Micrograph H 5190, magnifi- 
cation x 40,000. 

Fig. 40 Part of the surface of a 13 day old zygote to show the structure 
of the mature wall. The cytoplasm has shrunk violently away 
from the wall disrupting some of the inner layers as a fixation 
artifact. Micrograph H 5211, magnification x 40,000. 


Plate 104 (13). 
Prasiola stipitata. Young walled zygotes. 


Fig. 41 A spherical walled spore slightly older than that of Fig. 38 but 
from the same fixation (5/2 hours after the start of dark-stimu- 
lation). The two plastids and one nucleus visible; the other 
nucleus probably present elsewhere in the cell and not yet 
fused. Micrograph H 5236, magnification x 30,000. 

Fig. 42 Another cell at about the same stage as Fig. 41 but showing 
more clearly the denser character of the cytoplasm accom- 
panying the change in specific gravity as the spore sinks (con- 
trast with Fig. 38). One nucleus and part of the female plastid 
gorged with starch visible, together with signs of increase in 
cytoplasmic foo dreserves (fat bodies and granules). Micro- 
graph H 5363, magnification x 30,000. 
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The Uredinales of Indonesia 
by K. B. Bon, ’s-Gravenhage. 


With plates 105 (1) — 106 (2) 
Introduction. 


From the order Uredinales a rather large number of species is known 
to occur in Indonesia. They were collected and published by various 
foreign investigators or sent for identification to specialists abroad. So 
most of the collections are deposited in European herbaria and only a 
small number of species is in the herbarium at Bogor. During my stay 
in Indonesia I also collected many rusts, whereas I received several 
collections from different persons. Much material was collected in the 
Botanic Gardens, Bogor and this place is cited as Hortus Bogoriensis. 
In publishing now the results of my researches I at the same time am 
including all the species known from literature to occur in this region, 
so as to give a complete enumeration of the rusts of Indonesia. Many 
names of rusts have changed in the course of time and the same is true 
for some of the host plants. 

For the rusts the old names are given as synonyms under the species 
concerned, for the host plants they are placed between brackets after 
the valid name. Though we may list now 155 species, for the greater 
part from Java, this number may be easily increased when in the future 
more collections are made on the other islands. 

The following three abbreviations have been used for collectors 
names, viz. B = BoEDIN, G = GAUMANN, and R '= RACIBORSKI. 

When no collector could be traced, the name of the author who pu- 
blished the record is mentioned. 

To all persons who have supported me in collecting material and in 
naming host plants I wish to express my best thanks. Dr. DE Wir 
I thank sincerely for his help with the latin diagnoses. 


MELAMPSORACEAE 
Pucciniastrum 


1 PUCCINIASTRUM BOEHMERIAE Syp. Ann. Mycol. 1. 9. 1903. 
on Boehmeria platyphylla 
Java, Bogor July 1943 B. 
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Phakopsora 


PHAKOPSORA COMMELINAE Givo. Bull. Jard. Bot. Buiten- 
zorg ser, III, 5. 4. 1922. 

on Commelina nudiflora 

Java, Bogor G. 


PHAKOPSORA CROTALARIAE (Dıer.) Antu. Bull. Torrey Bot. 
Club 44. 509. 1917. 

on Crotalaria sp., C. anagyroides and C. usaramoensis. 

Java, Puntjak pass, Tjikanere Oct. 1941 B. Bogor Oct. 1948 B. 
April, June 1949 B. July 1950 B. March 1953 DE Vos. 

The host is severely affected by this parasite and the young grow- 
ing parts are often badly deformed. 

This rust, which was unknown for Indonesia, turned up some- 
where about 1941 or may be a little earlier. We can say this with 
much confidence because Crotalaria usaramoensis and especially 
Crotalaria anagyroides are planted on a large scale as a green 
manure in the plantations in Sumatra and Java. Any new disease 
of these plants would have been directly reported by the experi- 
ment stations. Nowadays it is one of the common rust species 
in Java. 


PHAKOPSORA DESMIUM (Berk. et Br.) Cummins Bull. Torrey 
Bot. Club 72. 206. 1945. 


Uredo gossypii LAGERH. Journ. of Myc. 7. 48. 1891. 
on Gossypium acuminatum, G. herbaceum, Thespesia sp. and Th. 
lampas. 


Java, Bogor, Tegal R. Hortus Bogoriensis June, Sept. 1953 B. 
Jan. 1955 B. 


PHAKOPSORA ELETTARIAE (Rac.) v. HOwNEL Sitzungsber. 
Akad. Wiss. Wien 128. 98. 1914. 
Schroeteriaster elettariae Rac. Par. Alg. u. Pilze Java’s 2. 28. 
1900. 


Phakopsora curcumae v. HönneEL Sitzungsber. Akad. Wiss. Wien 
123. 93. 1914. 


on Alpinia galanga, Curcuma sp. C. Longa, C. petiolata, C. ze- 
doaria, Phaeomeria speciosa (Elettaria speciosa) and Zingiber Ot- 
tensit. 

Java, Banten Gunung Sari May 1931 B. Bogor R. Febr. 1921 
v. OVEREEM, April 1949 B. Jan. March, May 1950 B. Hortus Bo- 
goriensis 1907 v. HOHNEL. 
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6) PHAKOPSORA ERYTHRINAE Gäum. Bull. Jard. Bot. Buiten- 
zorg ser. III, 5. 5.1922. 
on Erythrina sp. and E. microcarpa. 
Java, Bogor G. Febr. 1950 B. 


7) PHAKOPSORA INCOMPLETA (Syp.) Cummins Mycologia 42. 
786. 1950. 
on Ischaemum timorense 
Java, Bogor June 1950 B. 


8) PHAKOPSORA PACHYRRHIZI Syp. Ann. Mycol. 12. 108. 1914. 
on Pachyrrhizus erosus (P. angulatus, P. bulbosus) 
Java, Bogor Aug. 1949 B. Hortus Bogoriensis July 1953 B. 
April 1954 B. 


9) PHAKOPSORA PHYLLANTHI Dıer. Ann. Mycol. 8. 469. 1910. 
on Phyllanthus emblica 
Alor, Kalabahi-Likuantang May 1938 Jaac. 


10) PHAKOPSORA VIGNAE (Bres.) ARTHUR Bull. Torrey Bot. Club 
44, 509. 1917. 
Uredo vignae Bres. Revue Mycol. 13. 66. 1891. 


on Pueraria triloba and Rhynchosia mollissima. 
Java, Tjipanas Jan. 1950 v. Hoof, Hortus Bogoriensis July 1953 B. 


Physopella 


11) PHYSOPELLA AMPELOPSIDIS (Diet. et Syp.) Cummins et Ra- 
MACHAR Mycologia 50. 742. 1958. 
Phakopsora vitis Syp. Hedwigia 38. 141. 1899. 
on Vitis vinifera. 
Java, Bogor May 1950 B. July 1953 Schürer, Sept. 1953 B. Dja- 
karta May 1933 Mutizr, Surabaja May 1929 Rant. 


Crossopsora 


12) CROSSOPSORA ANTIDESMAE-DIOICAE (Rac.) ARTHUR et 
Cummins The Philipp. Journ. of Sc. 61. 474. 1936. 
Uredo antidesmae-dioicae Rac. Par. Alg. u. Pilze Java’s 2.33. 
1900. 
on Antidesma dioica 
Java, Bogor R. 
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13) CROSSOPSORA KEMANGAE (Rac.) Syp. Ann. Mycol. 16. 243. 
19182 : 
Cronartium Kemangae Rac. Par. Alg. u. Pilze Java’s 1. 22. 1900. 
on Mangifera caesia (M. kemanga) 
Java, Bogor R. Hortus Bogoriensis July, Aug. 1950 B. 


14) CROSSOPSORA MALLOTI (Rac.) Cummins Mycologia 32. 372. 
1940 
Cronartium malloti Rac. Par. Alg. u. Pilze Java’s 1. 23. 1900. 
on Mallotus moluccanus. 
Java, Tegal, Klaten R. 
15) CROSSOPSORA PREMNAE (PErch) Syp. Ann. Mycol. 16. 243. 
1918. 
Uredo premnae Koorpers Verh. K. Akad. Wetensch. Amster- 
dam 13. 200. 1907. 
Cronartium premnae PercH Ann. R. Bot. Gardens Peradeniya 
5. 240. 1912. 
on Premna sp. and P. tomentosa. 
Java, Kaliwiro, Kedu Sept. 1905 KooRDERS 
16) CROSSOPSORA ZIZYPHI (Syp. et Butt.) Syp. Ann. Mycol. 16. 
243. 1918. 
on Zizyphus jujuba (Z. mauritiana) 
Java, Hortus Bogoriensis June 1953 B. July 1954 B. 
Coleosporium 
17) COLEOSPORIUM ARUNDINAE (Rac.) Syp. Ann. Mycol. 12. 
110. 1914. 
Caeoma arundinae Rac. Par. Alg. u. Pilze Java’s 2. 31. 1900. 
on Arundina sp. and A. speciosa. 
Java, Sukabumi, Situ gunung June 1931 B. Patjet Sept. 1949 
v. Hoor Bogor R. Hortus Bogoriensis March, April 1950 B. 
In many collections the spots caused by this species are invaded 
by Dematiaceous fungi, which give them a blackish color. 
18) 


COLEOSPORIUM CLERODENDRI (Rac.) Dier. in Engler’s 
Bot. Jahrb. 28.566. 1899. 


Caeoma clerodendri Rac. Par. Alg. u. Pilze Java’s 3. .13. 1900. 
on Clerodendron Blumeanum and C. fragrans. 


Java, Bogor, Tegal R, 
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19) COLEOSPORIUM IPOMOEAE BURRILL Bull. Illinois Stat. Lab. 
Nat, Hist. 2. 217. 1885. 
on Merremia umbellata 
Java, Bogor May 1920 G. 


Bubakia 


20) BUBAKIACINGENS (Syp.) MUNDKUR Mycologia 35. 344. 1948. 

Uredo brideliae Koorpers Verh. K. Akad. Wetensch. Amster- 
dam 18. 201. 1907. 
Melampsora cingens Syp. Ann. Mycol. 9. 148. 1911. 
Schroeteriaster cingens Syp. Ann. Mycol. 10. 270. 1912. 
Bubakia brideliae (Koorpers) Diet. in Engler u. Prantl, Die na- 
türl. Pflanzenfam. 2. Aufl. 6. 48. 1928. 

on Bridelia lanceolata, B. monoica and B. tomentosa. 

Java, Hortus Bogoriensis May 1950, June, July 1953 B. Ngebel 

April 1935 B. Purworedjo Aug. 1905 KOORDERS. 


PUCCINIACEAE 
Gerwasia 


21) GERWASIA RUBI Rac. Bull. intern. Acad. sc. Cracovie p. 271. 
1907. 
on Rubus sp. 
Java, Tjibodas R. 


Hemileia 


22) HEMILEIA ANTIDESMAE (Rac.) Syp. Mon. Ured. 3. 219. 1915. 
Uredo antidesmae Rac. Par. Alg. u. Pilze Java’s 2. 82. 1900. 
on Antidesma bunius 
Java, Bogor R. 


23) HEMILEIA DIOSCOREAE-ACULEATAE (Rac.) Syp. Mon. 
Ured. 3. 220. 1915. 
Uredo dioscoreae-aculeatae Rac. Par. Alg. u. Pilze Java’s 1. 80. 
1900. 
on Dioscorea aculeata. 
Java, Bogor R. 


24) HEMILEIA GARDENIAE-THUNBERGIAE Mauss. et ROGER 
Bull. Soc. Mycol. France 50. 202. 1934. 
on Gardenia latifolia. 
Java, Hortus Bogoriensis June 1953 B. 
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25) HEMILEIA PHAJI (Rac.) Syp. Mon. Ured. 8. 222. 1915. 
Uredo phaji Rac. Par. Alg. u. Pilze Java’s 2. 32. 1900. 


on Phajus sp. 
Java, Bogor R. 


HEMILEIA STROPHANTHI Rac. in Syd. Mon. Ured. 3.217. 
1915. 


Hemileiopsis strophanthi Rac. Par. Alg. u. Pilze Java’s 1. 25. 1900. 
on Strophanthus sp. and S. dichotomus. 


26 


Dee 


Java, Bogor R. 


HEMILEIA VASTATRIX Berk. et Br. Gardener’s Chronicle 6. 
1157. 1869. 

on Coffea sp. C. arabica, C. canephora, C. laurina and C. liberica. 
Sumatra, Lou debuk debuk June 1926 B. 

Java, Bogor June 1941 B. Jan, June, July 1949 B. Hortus Bogo- 
riensis May 1950 B. 

Ambon, Paso, ROBINSON. 
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HEMILEIA WRIGHTIAE Rac. in Syd. Mon. Ured. 3. 218.1915 
Hemileiopsis wrightiae Rac. Par. Alg. u. Pilze Java’s 1. 26. 1900. 

on Wrightia javanica, W. tinctoria (W. mollissima) and W. tomen- 

tosa. 

Java, Bogor R. Hortus Bogoriensis May, Aug. 1950 B. April 

1954 B. Tjikampek Jan. 1931 B. 

Sori orange colored, about between orange buff and light orange 

yellow or between light ochraceous salmon and light ochraceous 

buff Ridgway. The lobed teliospores germinating with long, 

straight basidia, 143-188 X 8-10 u. 


Cystopsora 
29 


Se 


CYSTOPSORA OLEAE Butter Ann. Mycol. 8. 448. 1910. 


Aecidium oleae HENN. Hedwigia 32. 217. 1893. 
on Olea graciliflora and O. javanica. 
Java, Gunung wajang Hennincs, Gunung Beser, Tjidadap May 
1917 BAKHUIZEN v.D. Brink 
Our material shows only the aecia, which are orange colored in 
the fresh state. The aeciospores are provided with an intricate 
network of low, white ridges, the meshes between the ridges often 
elongated in the long axis of the spores. 
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Skierka 


| 30) SKIERKA AGALLOCHA Rac. Bull. Acad. Sc. Cracovie p. 275. 

1907. 

on Excoecaria agallocha 

Sumatra, Labuan Deli, Nov. 1929 Meurs. 
| Java, Djakarta R. 
Spots circular, reddish, 2-4 mm in diam., sori amphigenous. The 
uredial sori on the outside, the telial sori in the centre of the spots; 
both rather long covered by the epidermis. Urediospores ellipsoidal 
till subclavate, subhyaline till very pale yellowish, echinulate, the 
outer wall directly swelling in liquid media and surrounding the 
spore-body as a loose vesicle. Measurements without the vesicle 
39-49 X 1214-18 u, endosporium 1-2 u thick. Teliospores in short 
columns, subfusiform, thinwalled, colorless, 60-95 x 914-14 u, 
often truncated at the base and with a slight constriction near the 
apex, filled with a granular protoplasm, except for the portion 
above the constriction, which is completely hyaline. 


31) SKIERKA CANARII Rac. Par. Alg. u. Pilze Java’s 2. 30. 1900. 


on Canarium sp. C. commune, C. mehenbethene and C. molucca- 
num. 


Java, Bogor R. Hortus Bogoriensis May, June, Aug. 1950 B. 
Oct. 1955 B. Aug. 1956 B. Purworedjo Aug. 1905 KooRDERS. 


Olivea 


32) OLIVEA TECTONAE (Rac.) THIRUMALACHAR Cures Sc. 1829; 
1949. 


Uredo tectonae Rac. Par. Alg. u. Pilze Java’s 1. 28. 1900. 
on Tectona grandis. 


Java, West and East Java R. Bogor Dec. 1932 B. Hortus Bogo- 
riensis Aug. 1953 B. Gombong, Purworedjo, KOORDERS. 


Goplana 
33) GOPLANA APOROSAE Rac. Bull. intern. Acad. Sc. Cracovie 
p. 358. 1909. 
on Aporosa microcalyx. 


Java, Tjampea R. 


470 Nova Hedwigia I, 3+ 4. Boedijn 


id Le nr UE See 
34) GOPLANA DIOSCOREAE (Berk. et Br.) CUMMINS Mycologia 
27. 607. 1935. 
Uredo dioscoreae-alatae Rac. Par. Alg. u. Pilze Java’s 1.29. 1900. 
on Dioscorea sp. D. alata and D. bulbifera. 
Sumatra, Kampong Baru near Medan Sept. 1954 B. 
Java, Bogor R. Tjianten Jan. 1932 B. 


35) GOPLANA MICHELIAE Rac. Par. Alg. u. Pilze Java’s 2. 25. 1900. 
on Michelia velutina. 
Java, Gunung Salak R. 

36) GOPLANA MIRABILIS Rac. Bull. intern. Acad. Sc. Cracovie 
p. 337. 1909. 
on Meliosma sp. 
Java, Djasinga R. 


Cerotelium 


[we] 
“i 
— 


CEROTELIUM BUTLERI (Syp.) Drer. in Engler u. Prantl, Die 
natiirl. Pflanzenfam. 2. Aufl. 6.57. 1928. 
Uredo lanneae v. HOHNEL Sitzungsber. Akad. Wiss. Wien 121. 
339. 1912. 
Chrysomyxa Butleri Syp. Ann. Mycol. 10. 267. 1912. 
Kuehneola Butleri Syp. Mon. Ured. 8. 322. 1915. 
on Lannea coromandelica (Odina wodier) 
Java, Bogor 1907 v. HOuneEx, Hortus Bogoriensis Juli 1953 B. 


CEROTELIUM EVIAE (Rac.) BoEDIJN nov. comb. 
Dietelia eviae Rac. Par. Alg. u. Pilze Java’s 1. 23. 1900. 
Uredo spondiadis PETCH Ann. R. Bot. Garden Peradeniya 5. 248. 
1912. 
Chrysomyxa aliena Syp. et Butt. Ann. Mycol. 10. 267. 1912. 
Kuehneola aliena Syp. et Butt. Mon. Ured. 8. 822. 1915. 
Cerotelium alienum (Syp. et Butt.) ArrH. North Americ. Flora 7. 
698. 1925. 
on Spondias borbonica (Evia borbonica) S. cytherea, (S. acida) 
(Evia acida) (S. dulcis) (Evia dulcis) S. lutea. 
Java, Hortus Bogoriensis 1921, 1950, 1953, 1955, 1956 B. Tegal R. 
The Urediospores of this species are very variable as to shape and 
dimensions. They may be subglobose, ovoid, elliptical till long 
elliptic; though the majority is more or less elliptic with often one 
pole attenuated. The echinulation of the sporewall is disappear- 
ing near the base. The measurements are 26-50 X 12-21 u. Most 
common dimensions 39-42 X 15-18 u. 


38 
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39) CEROTELIUM FICI (Casr.) Antu. Bull. Torrey Bot. Club 44. 
509. 1917. 
| Aecidium moricola Henn. Hedwigia 41. 140. 1902. 
Uredo moricola Henn. Hedwigia 41. 140. 1902. 

on Ficus sp. F. carica, F. glomerata and Morus alba. 
Sumatra, Pematang Siantar B. 
Java, Bogor R. Hortus Bogoriensis July 1953 B. April, June 1954 B. 
Already the Sydow’s (Monographia Uredinearum 3. 1915 p. 824) 
have doubted the identity of the strains on Ficus with those on 
Morus. 
In our material the urediospores of the forms on Morus are show- 
ing a more or less distinctly thickened apex, which character is 
not found in the collections from Ficus. 


Trachyspora 


40) TRACHYSPORA WURTHII (Ep. Fischer) Diet. in Engler u. 
Prantl, Die natiirl. Pflanzenfam. 2. Aufl. 6.57. 1928. 
Uromyces Wurthii Ep. Fıscher Mitt. Naturf. Ges. Bern p. 219. 
1915. 
on Alchemilla villosa 
Java, Penandjaan, Tengger WURTH. 


Hamaspora 


41) HAMASPORA ACUTISSIMA Syp. Mon. Ured. 8. 80. 1915, 
on Rubus sp. R. glomeratus (R. Hasskarlii) and R. moluccanus. 
Ja va, Patjet July 1949 v.d. Laan, Aug. Sept. 1949 v. Hoor, Punt- 
jak pass Aug. Sept. 1941 B. Depok Febr. 1934B. Gunung Merapi R. 
Ambon, Soja road June 1929 Rant. 
A very conspicuous rust, which forms long intertwined and con- 
torted teliospore-tendrils, which in the fresh state are pale orange, 
about capucine yellow ore between capucine yellow and deep 
chrome of Ridgway. The same color, due to an orange colored 
granular cell-contents is to be found in the basidiospores. The te- 
liospores are 3-6 celled, but the majority is 4 celled. The topcell 
is always much longer than the others and provided with a solid 
spine 19-85 X 3-9 u. 


HAMASPORA GEDEANA Rac. Bull. intern. Acad. Sc. Cracovie 
p. 275. 1907. 
on Rubus alpestris and R. lineatus. 


42 
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Java, Gunung Gedeh R. Aug 1931 B. April 1932 B. Kandang Ba- 
dak April 1930 B. 

The spore tendrils are shorter in this species, but they are not 
lacking as was stated by Raciborski. The teliospores are 4-6 celled, 
but mainly 5 celled. The topcell shows mostly a much shorter 
spine than in H. acutissima and in many spores this structure is 
hardly perceptible. 


Mapea 


MAPEA INOCARPI (Rac.) Boy Sydowia 11, Beih.1, 278. 1957. 
Uromyces inocarpi Rac. Par. Alg. u. Pilze Java’s 3.9. 1900. 

on fruits, seldom on young leaves of Inocarpus fagiferus (I. edulis). 

Java, West and East Java R. Hortus Bogoriensis Jan. 1924 

v. OVEREEM, July 1932 BRUGGEMAN, Jan. May 1950 B. Jan. 1953 B. 

June 1956 B. 


Uromycladium 


UROMYCLADIUM TEPPERIANUM (Sacc.) Mc. Aur. Ann. My- 
col. 3. 810. 1905. 

on branches and pods of Albizzia montana. 

Java, all alpine zones of the vulcanos R. Gunung Gedeh Aug. 
1931 B. 

Ambon, Rant. 


Diphragmium Borpyn nov. gen. 


Urediosporae ellipsoideae, echinulatae, paraphysatae. Teliosporae 
ex cellulis binis juxta junctis compositae; quaque cellula poro ger- 
minationis apicalis singulo instructa; praecipue circa poros verrucis 
hyalinis obsitis. 

Uredio sori with paraphyses. Urediospores oval, obovate or some- 
times subpiriform, very pale brownish, delicately echinulate. Te- 
liospores consisting of two brown colored cells side by side, with 
a germpore at the top of each cell. Hyaline spines and warts are 
especially abundant round the pores, whereas the rest of the spore- 
body is nearly smooth or shows only scattered warts. 


DIPHRAGMIUM KOORDERSII (Wurtn) BOEDIN nov. comb. 
Uredo derridis HENN. Hedwigia 32. 217. 1898. 
Diorchidium Koordersii Wurtu Hedwigia 47. 74. 1907. 
The fungus attacks by preference the petioles and midribs, which 
are mostly strongly bent or distorted. The Uredio sori are some- 


| 
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times also found on the leafblades, where they often produce flat 
blisters. Uredio sori with paraphyses, which sometimes are show- 
ing a thickening of the cellwall on the convex side. Urediospores 
oval, obovate till subpiriform, pale brownish, delicately echinu- 
late, 23-32 X 18-24 u, with 4 aequatorial germspores. Teliospores 
25-36 u high, 2114-32 u broad, consisting of 2 brown colored cells, 
side by side, with a germpore at the apex of each cell. Around the 
germpores there are hyaline spines and warts, whereas the rest of 
the spore body is nearly smooth or sparsely warty. 

on petioles, midribs and leaves of Derris sp., D. bantamensis, D. 
elliptica and D. heterophylla. 

Java, Hortus Bogoriensis Hennings, July, Aug. Sept. 1942 B. 
April 1943 B. Penunggalang, Bagelen, Kedu, WurTH. 

Ambon, Batu merah Nov. 1931 Rant. 

On account of the vertically septate teliospores, this species was 
placed in the genus Diorchidium. Leaving aside wether Diorchi- 
dium is a good genus, it is clear from the above mentioned descrip- 
tion, that our species cannot be inserted here. The germpores of 
the teliospores are apical, whereas in Diorchidium they are said 
to be lateral. The whole impression is that we have to deal with 
a form nearly related to Hapalophragmium. This idea is much 
strenghtened by the discovery of WURTH (22), that occasionally 
also 3 celled teliospores may be found. So it was thought advisable 
to errect a new genus to accomodate our species. 


Hapalophragmium 


HAPALOPHRAGMIUM PULCHRUM (Rac.) Syp. Ann. Mycol. 
29. 160. 1931. 
Triphragmium pulchrum Rac. Par. Alg. u. Pilze Java’s 2.31. 1900. 
Triactella pulchra (Rac.) Syp. Ann. Mycol. 19. 169. 1921. 
Sori ‘/4-1/s mm in diam. hypophyllous, very inconspicuous, as no 
spots or discolorations are produced. Urediospores reniform, yel- 
lowish brown, echinulate, the incurved part more or less smooth, 
25-34 X 14-2lu. Teliospores pedicellate, 3 celled, odd cell ter- 
minal, with apical germpore in each cell, 32-40 u high, 32-35 u 
broad, cellwall ca. 81 thick, brown colored, with scattered hya- 
line warts, especially crowded near the germpore. 
on Derris sp., D. elliptica and D. timorensis. 
Java, Bogor R. June, July, Dec. 1949 B. Jan. 1950 B. Hortus Bo- 
goriensis Aug. Sept. 1942 B. June, July 1953 B. Aug. 1956 B. July 
1957 B. 
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This species, usually found in the uredial state is often very abun- 
dant. Species with the same kind of urediospores are Uredo derri- 
dicola Artu. et Cummins The Philipp. Journ. Sc. 61. 469. 1936 and 
Uraecium derridicola Cummins Ann. Mycol. 35. 104.1937. The 
only difference seems the presence of a distinct germpore, while 
such a structure is not perceptible in our material. 


Nyssopsora 


NYSSOPSORA THWAITESII (Berk. et Br.) Syp. Ann. Mycol. 
HIG), AKO), LSPA 

on Schefflera sp., S.lucescens and S. scandens. 

Java, Gunung Salak and G. Gedeh R. G. Gedeh Sept. 1929 B. 
Aug. 1931 B. 


NYSSOPSORA TREVESIAE (GÂum.) TRANZSCHEL Journ. Soc. Bot. 
Russ. 8. 132. 1925. 

Triphragmium Trevesiae GÂum. Bull. Jard. Bot. Buitenzorg ser. 
111,3..121. 1921. 

on Trevesia sundaica. 

Java, Tjibodas G. Oct. 1938 B. June 1941B. 
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Sphaerophragmium 


49) SPHAEROPHRAGMIUM MUCUNAE Rac. Bull. intern. Acad. 
vie p. 273. 1907. 
on Mucuna sp. 
Java, Bogor R. 


Ravenelia 


50) RAVENELIA ERYTHRINAE Gävm. Bull. Jard. Bot. Buitenzorg 
Sere lll wonton loos 
on Erythrina velutina. 
Java, Bogor G. 


Spumula 


51) SPUMULA CAESALPINIAE BoEDIN nov. spec. 


Sori hypophylli in gregibus 2-6 mm latis, irregulariter vel circi- 
natim dispositi. Pycnia epiphylla, subcuticularia, brunnea, 100- 
120 diam. Uredinoid aecia subepidermalia. Aeciosporae 26-35 
x 18-27 u, oblongae, brunneae, echinulatae. Membrana 1144-3 u 
crassa. Pori germinationis 2-4 aequatoriales. Paraphysi numerosi, 
hyalini 50-60 X 2-4 u. 
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Telia subepidermalia, sine paraphysis. Capitula teliosporarum 

36-48 X 22-29 u ex sporis 3-4 composita; membrana 2-3 u crassa, 

pallide fusca, levia. Cystidia 2-3 pendula, subglobosa, hyalina 22- 

te u diam. vel 24-30 X 19-23 u. Pedicellus brevis, hyalinus, deci- 
uus. 


No distinct spots. Sori hypophyllous, subepidermal, more or less 
irregular arranged or in rings. Pycnia epiphyllous, subcuticular, 
dark brwon 100-120 u in diam. Uredinoid aecia mostly on the out- 
side of the groups of sori; with numerous hyaline paraphyses 50-60 
X 2-4 u between the spores. Aeciospores shortly stalked, solitary, 
oblong, brown colored, with short echinulation and 2-4 aequato- 
rial germspores, 26-35 X 18-27 u; wall 114-3 u thick. Telial sori 
usually in the centre of the groups, without paraphyses. Teliospo- 
res consisting of 3-4 pale brown smooth walled cells, grown to- 
gether in one plane, 36-48 u broad, 22-29 u high, wall 2-3 u thick. 
On the underside of those cell 2-3 most 2 colorless, very thin- 
walled cysts 22-24 u in diam. or 24-30 X 19-23 u. Pedicel attached 
to the brown colored cells, simple, hyaline soon disappearing. 

on Caesalpinia nuga. 

Sumatra, Labuan Deli Aug. 1926 B. 


Trochodium 


TROCHODIUM IPOMOEAE (Tuim.) Syp. Ann. Mycol. 17. 106. 
1919. 
Aecidium ipomoeae Tui. Flora p. 354. 1878. 
on Ipomoea pes-caprae 
Nusa Kambangan R. 


Scopella 


SCOPELLA PAYENAE (Rac.) Cummins Bull. Torrey Bot. Club 
77. 210, 1950. 
Uromyces payenae Rac. Bull. intern. Acad. Sc. Cracovie p. 268. 
1907. 
on Payena Junghuhniana and P. Suringariana. 
Java, Depok, Tjampea R. 


Uromyces 


UROMYCES APPENDICULATUS (Pers.) Linx Observ. 2. 28. 
1816. 

on Dolichos lablab, Phaseolus sp., P. radiatus and Vigna sinensis. 
Sumatra, Brastagi May 1927 B. 
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Java, Puntjak pass Jan. 1949 v. p. VECHT, Hortus Bogoriensis 
Nov. 1950 B. Malang Oct. 1924 DoEvE 
Timor, Sekon July 1949 
55) UROMYCES BIDENTICOLA (Henn.) Arr Mycologia 9.71. 
1917: 
on Bidens pilosus 
Bali, Gunung Bratan June 1938 Jaac. 
55a) UROMYCES CHINENSIS Diet. Ann. Mycol. 10. 206. 1912. 
on Rubus sp., R. glomeratus and R. moluccanus. 
Java, Patjet Nov. 1948 B. Sept. 1949 v. Hoor, Aug. 1950 Tojib 
Hadiwidjaja, Puntjak pass Sept. 1941 B. Gunung Salak near Tji- 
melati Sept. 1939 B. 
Only the Uredio state was observed. They are typical 
epiphyllous. At first there is hardly any spot and the sori 
1/4—1/3 mm diam. are closely grouped together. Afterwards the 
leaftissues die and roundish spots of a pale ocher till nearly white 
color 114—5 mm in diam. are produced. In most of the material 
at hand, the spots are invaded by a Glomerella like Ascomycete, 
which occupies the border, whereas the Uredia are situated in the 
centre. Urediospores oviform till elliptic; subhyaline 28—35 X 
1714—28 u. wall 2—4 u with rather coarse spines 2—3 u long. 
UROMYCES COMMELINAE Cooke Trans. R. Soc. Edinburgh 
p. 342. 1887. 
on Aneilema sp., Commelina sp. and C. benghalensis. 
Java, Hortus Bogoriensis July 1953 B. Jan. 1954 B. April 1956 B. 
Celebes, Polewali Nov. 1920 G. 
UROMYCES DEERINGIAE Syp. Ann. Mycol. 1. 324. 1908. 
on Deeringia amaranthoides (D. indica) 
Java, Sypow. 
58) UROMYCES DISCOIDEUS Rac. Bull. intern. Acad. Sc. Cracovie 
p. 267. 1907. 
on Acacia sp. 
Java, Bogor R. 
59) UROMYCES ERIOCHLOAE (Syp.) Syp. et Butt. Ann. Mycol. 
5. 492. 1907. 
on Eriochloa polystachya and E. procera 
J ava, Bogor March 1950 v. Hoor, Hortus Bogoriensis June 1941 B. 
60) UROMYCES EUPHORBIAE-JAVANICAE Ep. Fischer Mitt. Na- 
turforsch. Ges. Bern p. 91. 1919. 
on Euphorbia javanica 
Ja va, Penandjaan, Tengger WurtH 
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61) UROMYCES IGNOBILIS (Syp.) ARTH. Mycologia 7. 181. 1915. 
on Sporobolus sp. and S. Berteroanus 
Java, Patjet Sept. 1949 v. Hoor, Bogor June 1950 B. 


62) UROMYCES LEPTODERMUS Syp. Ann. Mycol. 4. 430. 1906. 
on Panicum flavidum 
Java, Hortus Bogoriensis June 1941 13}, 


| 63) UROMYCES LINEARIS Berk. et Br. Journ. Linn. Soc. 14. 92. 
1875. 

on Panicum repens 

Java, Hortus Bogoriensis July 1953 B. Bogor, Muara Nov. 1949 
v. Hoor. 


64) UROMYCES MUCUNAE RABENH. Hedwigia 17. 62. 1878. 
on Mucuna acuminata and M. pruriens. 
| Java, Hortus Bogoriensis May 1950 B. April 1954 B. 


65) UROMYCES OPHIORRHIZAE Gäum. Bull. Jard. Bot. Buitenzorg 
ser. III, 5. 1. 1922. 

| on Ophiorrhiza longiflora 

Java, Tjibodas G. 


66) UROMYCES PHLOGACANTHI Gäum. Bull. Jard. Bot. Buiten- 
zorg ser. II, 5.7. 1922. 
on Phlogacanthus sp. 
Celebes, Saleier, Palette G. 


| 


67) UROMYCES SETARIAE-ITALICAE (Drer.) Yosuıno Bot. Mag. 
Tokyo 20. 247. 1906. 


on Setaria italica 
Java, Bogor Febr. 1949 B. 


68) UROMYCES SOJAE (HENN.) Syp. Ann. Mycol. 4. 429. 1906. 
on Soja max (Glycine max) 
Java, Bogor Aug. Sept. 1949 B. 


69) UROMYCES THELYMITRAE Mc. ALPINE Rusts of Australia p. 
90. 1906. 
Aecidium thelymitrae Rac. Par. Alg. u. Pilze Java’s 3. 13. 1900. 
Uromyces thelymitrae Rac. Bull. intern. Acad. Sc. Cracovie p. 
267. 1907. 
on Microtis porrifolia and Thelymitra javanica. 
Java, Gunung Gedeh R. Ardjuno WuRTH. 
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70) UROMYCES WEDELIAE-BIFLORAE (Syp.) BoEDIJN Bull. Jard. 
Bot. Buitenzorg sér. III 16 (4) 377. 1940. 
Uredo wedeliae-biflorae Syp. Ann. Mycol. 4. 32. 1906. 
on Wedelia biflora. 
Krakatau, April 1919 Docrers v. Leeuwen, Verlaten eiland 
July 1929 Docters v. LEEUWEN. 


Puccinia 


PUCCINIA ABSINTHIID. C. Fl. Franc. 6. 56. 1815. 
on Artemisia sp. 
Java, Patjet Sept. 1949 v. Hoor, Aug. 1950 Tojib Hadiwidjaja. 


PUCCINIA AMBOINENSIS Tui. Forschungsreise S.M.S. „Ga- 
zelle“ 1874/76 p. 4. 1889. 

on leaves of an unknown plant. 

Ambon, v. THUMEN. 


PUCCINIA ARGENTATA (Scuuuz.) WINTER Kryptog. Flora 
Deutschl. 1. 194. 1884. 

on Impatiens platypetala 

Sumatra, Brastagi April 1926 B. 

Java, Gunung Gedeh Aug. 1931 B. 


PUCCINIA BREVISPORA Rac. Par. Alg. u. Pilze Java’s 3.10. 
1900. 
on Spermacoce sp. 
Java, Bogor R. 
75) PUCCINIA CAMPANUMAEAE Par. Rev. Mycol. 8. 182. 1886. 
on Campanumoea javanica. 
Java, PATOUILLARD. 
76) PUCCINIA CANNAE (Winter) Henn. Hedwigia 41. 105. 1902. 
on Canna. 
Java, Hortus Bogoriensis, HENNINGS. 


77) PUCCINIA CELEBICA GÂum. Bull. Jard. Bot. Buitenzorg ser. 
11155510.1922, 
on Borreria sp. and B. laevis. 
Sumatra, Brastagi April 1926 B. 
Celebes, Bikeru G. 


PUCCINIA CHRYSANTHEMI Roze Bull. Soc. Mycol. France 
16. 92. 1900. 

on cultivated Chrysanthemum sp. ! 

Java, Patjet April 1950 Tojib Hadiwidjaja, Tjipanas April 1950 
v. Hoor. 
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79) PUCCINIA CITRATA Syp. Ann. Mycol. 10. 78. 1912. 
on Andropogon citratus, A. nardus (Cymbopogon nardus) and 
A. nardus var. ceriferas. 
Java, Bogor Febr. 1949 B. Febr. 1950 v. Hoor, May 1950 B. 
March 1955 B. 
A collection on Cymbopogon nardus, made by KooRDERS (11) in 
Purworedjo 24 August 1905 was named by him Puccinia Cesati 
SCHROETER in Coun Beitr. 3. 70. 1879. This species however is not 
known for our region and there can be hardly any doubt, that we 
| have to deal here with Puccinia citrata. 


on Smilax sp., S. chinensis, S. leucophylla and S. zeylanica. 
Java, Banten, Tjarita May 1931 B. Puntjak pass Oct. 1941 B. 
Tjiapus July 1929 B. Hortus Bogoriensis March, April 1950 B. 
This is one of the common species of Puccinia on Smilax in Java. 
The Urediospores are very large, yellow in color, delicately spinu- 
lose, 33 —54 X 25—83 u. Wall about, 3 u, near the apex up till 
10 u thick. 

Teliospores yellow 38 —53 X 19—26 u, wall 2—4 u thick. 

A typical character is the more or less broadly rounded top, which 
is not thickened. 


80) PUCCINIA CITRINA Sy». Mon. Ured. 1. 634. 1904. 
| 


81) PUCCINIA CONGESTA Berk. et Br. Journ. Linn. Soc. 11.91. 

1871. 

Puccinia consimilis Henn. Hedwigia 34.10.1895. 

Puccinia Solmsii Henn. in Saccarvo Syll. Fung. 14. 357. 1899. 
on Polygonum chinense. 
Java, R. Gunung Patuha July 1939 B. Patjet Nov. 1948 B. Gu- 
nung Mandalawangi July 1941 B. Tjibodas June, Sept. 1950 B. 
Puntjak pass April, June, July 1941 B. 
This species is nearly always present in the telial state. Only 
rarely aecia may be found, which perhaps are belonging in the 
cycle of Puccinia congesta. They are on roundish, dark reddish 
violet spots, 3—12 mm in diam. In those spots the aecia about 
1/3 mm in diam. are arranged in several rings. Aeciospores sub- 
hyaline, subangulate, delicately warty, 18—26 u in diam. 


| 82) PUCCINIA CURCULIGONIS Rac. Par. Alg. u. Pilze Java’s 1. 21. 
1900. 

on Curculigo latifolia and C. recurvata. 

Java, Bogor Oct. Nov. 1949 v. Hoor Gunung Pantjar Dec. 1931 


B. Gunung Slamat R. 
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83) PUCCINIA ENDIVIAE Pass. Hedwigia 12. 113. 1873. 
on Cichorium endivia 
Java, Ngadiwono, Tengger WURTH 


84) PUCCINIA EREBIA Sy». Philipp. Journ. Sc. 8. 475. 1913. 
Uredo clerodendricola Henn. Hedwigia 41. 140. 1902. 
on Clerodendron fragrans and C. inerme. 
Java, Hennings, Hortus Bogoriensis July 1953 B. 


85) PUCCINIA EXHAUSTA Drier. in Engler’s Bot. Jahrb. 28. 283. 
1900. 
on Clematis vitalba var. javanica. 
Java, Ardjuno WURTH. 


86) PUCCINIA FERRUGINEA Lev. in VAILLANT, Voyage d. 1. Bo- 
nite, Fungi 204. 1839/46. 
on Smilax sp. and S. oxycarpa. 
TasyzarR: 


87) PUCCINIA GEOPHILAE Rac. Par. Alg. u. Pilze Java’s 2.27.1900. 
Uredo geophilae Henn. et Nyman, Monsunia 1.3.1899. 


on Geocardia herbacea (Geophila reniformis) 
Java, Bogor R. 


88) PUCCINIA JAAGII Boepyn Bull. Jard. Bot. Buitenzorg ser. III, 
16. 246. 1940. 
on Andropogon plumosus. 
Alor, Kui, Moru-Gendok May 1938 Jaac. 


89) PUCCINIA KÜHNII (Kriicrr) BUTLER Ann. Mycol. 12. 82. 1914. 
Uromyces Ktihnii KRÜGER Ber. Versuchs-Station f. Zuckerrohr 
in West Java, Kagok-Tegal p. 120. 1890. 
Uredo Kiihnii (KRÜGER) WAKKER et WENT De ziekten van het 
suikerriet op Java p. 144. 1898. 
on Saccharum officinarum and S. spontaneum. 


Sumatra, Turangi, Langkat June 1926 v.d. MEER MoHR 
Krakatau, April, Oct. 1933 B. 
Java, West and East Java, WENT. 


90) PUCCINIA KUSANOI Diet. in ENGLER’s Bot. Jahrb. 28.568. 
1899. 
Uredo arundinariae Syp. Hedwigia 37.208. 1898. 
on Arundinaria sp., Phyllostachys sp. and Ph. nigra. 


Java, Bogor R. Tjibodas R. Dec. 1930 B. June 1941 B. March 
1950 B. 
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This species is still very frequent on the same spot in Tjibodas, 
where Racısorskı made his collections. It grows there profusely 
on the bamboos, imported long ago from Japan. But as far as I 
could ascertain only in the uredial state. 


91) PUCCINIA MACROCARYA Rac. Par. Alg. u. Pilze Java’s 3. 11. 
1900. 
on Dendrophtoe pentandra. 
Java, Bogor R. 


92) PUCCINIA MAPANIAE Rac. Par. Alg. u. Pilze Java’s 2. 27. 1900. 
on Mapania sp. 
Java, Gunung Salak R. 


94) PUCCINIA MORINGAE Koorpers Verh. K. Akad. Wetensch. 
Amsterdam 13. 198. 1907. 
on Moringa oleifera (M. pterygosperma) 
Java, Purworedjo Aug. 1905 KOORDERS. 


94) PUCCINIA OBTECTA Pecx in BURRILL Paras. Fungi of Illinois 
p. 196. 1885. 
on Scirpus erectus and S. ternatanus. 
Bali, Kampong Tohpati June 1938 Jaac. 


95) PUCCINIA OLDENLANDIAE Henn. in EnGLer’s Bot. Jahrb. 
15. 5. 1892. 
on Oldenlandia sp. 
Java, HENNINGS. 

96) PUCCINIA PERIODICA Rac. Par. Alg. u. Pilze Java’s 2. 26. 1900. 
on Derris sp., D. subavenis and D. thyrsiflora. 
Java, Bogor R. Hortus Bogoriensis June, July 1953 B, April 1954 
B, July 1957 B. 


97) PUCCINIA PHILIPPINENSIS Sy». Philipp. Journ. Sc. 8.266. 1918. 
on Cyperus rotundus 
Java, Patjet Sept. 1949 v. Hoor. 


98) PUCCINIA PIMPINELLAE (Strauss) Mart. Fl. Mosq. ed II 
p. 226. 1817. 
on Pimpinella sp. 
Java, Ardjuno WURTH. 

99) PUCCINIA PRAINIANA Banc. Scient. Mem. Med. Off. Army of 


India 6. 3. 1891. 
on Heterosmilax japonica v. javanica and Smilax zeylanica. 
Java, Tjilodong May 1922 v. OverEEM Depok Oct. 1932 B. Febr. 


1933 B. 
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Urediospores yellow 26-35 X 20-26 u with the cellwall 3-6 u thick 
near the apex. The teliospores yellow, 47-64 X 16-24 u, attenuated 
near the top, which has a cellwall 3-9 u thick. 


100) PUCCINIA PURPUREA Cooke Grevillea 5. 15. 1876. 
on Andropogon sorghum 
Java, Patjet Oct. 1950 B. Bogor Febr. 1949 B. Dec. 1949 v. Hoor. 
Hortus Bogoriensis June 1941 B. 


101) PUCCINIA PUSPA Rac. Bull. intern. Acad. Sc. Cracovie p. 273. 
1907. 


Aecidium puspa Rac. Par. Alg. u. Pilze Java’s 3. 13. 1900. 
on Elaeocarpus punctatus (Acronodia punctata) 
Java, Gunung Gedeh R. 
For this species the host plant was indicated by RACIBORSKI as 
Acronodia punctata, which is now known as Elaeocarpus puncta- 
tus. Yet, Sypow in Monogr. Uredinearum 4 p. 174 mentions that 
on one collection of RAcıBorskı the host is named Schima noron- 
hae, now changed in Schima Wallichii. This would at once explain 
the specific name of our plant; for Schima a very characteristic 
tree of the mountain regions is named „puspa“ by the inhabitants 
of West Java. 


102) PUCCINIA RUFIPES Diet. in Engler’s Bot. Jahrb. 32. 48. 1902. 
on Imperata cylindrica. 
Sumatra, Mariendal, Deli April 1926 B. 
Java, Sukabumi Jan. 1950 Monop DE FROIDEVILLE, Puntjak pass 
June, Oct., Dec. 1941 B. Hortus Bogoriensis Juli 1954 B. 


103) PUCCINIA SCLERIAE (PAzscHKE) Antu. Mycologia 9. 75. 1917. 
on Scleria sp. 


Java, Gunung Bunder April 1981 B. 


104) PUCCINIA SORGHI Schweinırz N. Americ. Fungi p. 295. 1834. 


Puccinia maydis BERENG. Atti vi Riun. Sc. Ital. Milano p. 475. 
1844. 


on Zea mays 


Java, Lembang March 1926 Schwarz, Patjet Sept. 1953 Tojib 
Hadiwidjaja Bogor Febr. 1923 v. p. Goor, Pantjassan Jan. 1949 
v. Hoor. 


105) PUCCINIA THWAITESII Berk. Journ. Linn. Soc. 14. 91. 1895. 
on Justicia gendarussa. 


Sumatra, seribu dolok Juli 1927 B. 
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Java, Bogor Aug. Dec. 1949 B. Hortus Bogoriensis April 1922, 
April 1950 B. Kedu Aug. 1905 Koorpers. 

Alor, Lantoka May 1938 Jaac. 

Ambon, Rant. 


106) PUCCINIA TJIBODENSIS Givm. Bull. Jard. Bot. Buitenzorg ser. 
111,.5.2. 1922. 


on Solanum biflorum. 
Java, Tjibodas G. 


107) PUCCINIA TODDALEAE Rac. Bull. intern. Acad. Sc. Cracovie 
pe 272. 1907: 
on Toddalia asiatica (T. aculeata) 
Java, Gunung Gedeh R. 


108) PUCCINIA TORENIAE Rac. Par. Alg. u. Pilze Java’s 3. 10. 1900. 
on Torenia asiatica. 
Java, Gunung Salak. R. 


109) PUCCINIA WURTHI Ep. Fischer Mitt. Naturf. Ges. Bern p. 93. 
1919. 
on Berberis Wallichiana. 
Java, Merbabu, WurTH. 


110) PUCCINIA XANTHOXYLI Ep. FISCHER Mitt. Naturf. Ges. Bern 
p. 98. 1919. 
on Zanthoxylum ovalifolium. 
Java, Ardjuno, WURTH. 


Endophyllum 


111) ENDOPHYLLUM BLUMEAE (HENN.) STEVENS et MENDIOLA The 
Philipp. Agriculturist 20. 5. 1931. 
Aecidium blumeae Henn. Hedwigia 47. 252. 1908. 
on Blumena balsamifera and B. lacera. 
Sumatra, Sungai sikambing June 1930 MEURS. 
Celebes, Lonrong, Bone June 1921 G. 


112) ENDOPHYLLUM CASSIAE (Bres.) STEVENS et MENDIOLA The 
Philipp. Agriculturist 20. 16. 1931. 
Aecidium cassiae Bres. Revue Mycol. 13. 66. 1891. 
on Cassia tora (C. obtusifolia). 
Java, Bogor March 1925 GARRETSEN. 
Timor Sypow. 
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113) ENDOPHYLLUM DICHROAE Rac. Bull. intern. Acad. Sc. Cra- 


114 


115 


— 


wa 
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covie p. 274. 1907. 
on Dichroa febrifuga (D. cyanitis). 
Java, Gunung Gedeh R. 


ENDOPHYLLUM GRIFFITHIAE Rac. Par. Alg. u. Pilze Java’s 
1. 20. 1900. 

Aecidium griffithiae Henn. Monsunia 1. 4. 1899. 
on Griffithia fragrans, Pavetta silvatica and Randia scandens. 
Java, Bogor, Depok R. 


ENDOPHYLLUM IXORAE Givo. Bull. Jard. Bot. Buitenzorg 
ser. Lilian 011022: 

on Ixora javanica. 

Java, Depok G. 


ENDOPHYLLUM KAERNBACHII (HENN.) STEVENS et MENDIO- 
LA The Philipp. Agriculturist 20.7.1931. 

Aecidium Kaernbachii HENN. in ENGLER’s Bot. Jahrb. 15. 5. 1892. 
on Ipomoea sp., I. pes-tigridis, Merremia sp., M. umbellata and 
M. vitifolia. 

Sumatra, Kampong baru near Medan March 1927 B. Medan 
July 1930 Meurs. 

Java, Hortus Bogoriensis July 1950 B. June 1953 B. Jan. July 
1954 B. Bogor, Sukaradja July 1919 G. 

Flores, Keli mutu, Nduaria June 1938 Jaac. 

Celebes, Watampone Oct. 1921 G. 

Ambon, Robinson. 

This is one of the most common rusts of Indonesia. STEVENS and 
MENDIOLA (20) have shown that this is a species of Endophyllum 
as in their germination tests the spores produced basidia. Though 
I could collect amply fresh material to repeat those experiments on 
a large scale, not even a single spore would germinate. So it may 
be possible, that there are different strains of aecia producing 
rusts on the Convolvulaceae. 


ENDOPHYLLUM SUPERFICIALE (KARSTEN et Roum.) STEVENS 
et MENDIOLA the Philipp. Agriculturist 20. 13. 1931. 

Aecidium superficiale KarstEN et Roum. Revue Mycol. 12. 78. 

1890. 

Aecidium clerodendri Henn. in ENGLER’s Bot. Jahrb. 15. 6. 1892. 
on Clerodendron sp., C. calamitosum, C. indicum, C. paniculatum, 
C. serratum, C. Thomsonae and C. villosum. 
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Java, Bogor Febr. 1925 BAKHUIZEN v.d. BRINK "Okt. 1948 B. 
Febr. 1949 B. March 1953 B. Djakarta Dec. 1949 Reırsma. 

On germinating all spores are producing basidia. They contain a 
striking orange colored granular protoplasm, which passes into 
the basidiospores. Basidiospores 9-11 X 5-61, nearly sessile, vio- 
lently shot away at maturity. When young basidia are in contact 
with water, they form germtubes from basidial cells, instead of 
producing spores. 


Aecidium 


118) AECIDIUM CINNAMOMI Rac. Par. Alg. u. Pilze Java’s 1. 27. 
1900. 
on stems and young leaves, especially from watersprouts of Cin- 
namomum zeylanicum. 
Java, Bogor R. July 1950 B. 


119) AECIDIUM DEERINGIAE Cooke et MAssEE Ann. Rep. Dept. 
Agr. Queensland p. 40. 1893. 
on Deeringia polysperma 
Java, Besuki, GLENMORE June 1932 Rant. 


120) AECIDIUM DICHROCEPHALAE Henn. Monsunia 1. 4. 1899. 
on Dichrocephala chrysanthemifolia. 
Java, Merapi HENNINGS, Gunung Lawu Nov. 1924 DoCTERS v. 
LEEUWEN. 


121) AECIDIUM ELAEAGNI Der. Hedwigia 87.212. 1898. 
on Elaeagnus latifolia. 
Java, Gunung Salak. R. 


122) AECIDIUM ELAEOCARPI Rac. Bull. intern. Acad. Sc. Cracovie 
p. 276. 1907. 
on Elaeocarpus longifolius. 
Java, Depok R. 


123) AECIDIUM FORMOSANUM Syp. Ann. Mycol. 11. 56. 1913. 
on Emilia sonchifolia (Senecio sonchifolius) 
Java, Hortus Bogoriensis Nov .1924 v. OVEREEM 
Flores, Keli mutu, Nduaria June 1938. Jaac. 


124) AECIDIUM FRAGIFORME Cxs. Atti Accad. Sc. fis. e mat. Na- 
poli 8. 26. 1879. 
on Agathis sp., A.alba and A. borneensis. 
Borneo, Andjiengan Dec. 1953 HILDEBRAND 
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Java, Sukabumi, Tjisudjen Sept. 1952 Sutardi, Tjiapus Sept. 1952 
Tojib. Hadiwidjaja, Bogor March 1953 Tojib Hadiwidjaja. 
Buru, Sept. 1936 Forest Research Institute. 

Ambon, Sypow. 


125 AECIDIUM GÄUMANNII Ep. Fiscuer Ber. Schweiz. Bot. Ges. 47. 
422. 1937. 


on Asystasia nemorum (A. intrusa) 
Celebes, Palette, BONE Aug. 1921 G. 


126) AECIDIUM MORI Barcı. Journ. Asiatic Soc. of Bengal 60. 226. 
1891. 
on young stem-tips and leaves of Morus alba and M. indica. 
Java, Pengalengan July, Dec. 1957 B. Patjet Aug. 1949 v. Hoor 
Oct. 1950 Tojib Hadiwidjaja. Tjibodas R. Puntjak pass April 1940 
B. Gunung Merbabu, Kopeng Dec. 1934 B. 
Celebes, Malakadji, Djeneponte May 1921 G. 


127) AECIDIUM PARAMIGNYAE Rac. Bull. intern. Acad. Sc. Craco- 
vie p. 277. 1907: 
on Paramignya Blumei 
Java, Tjampea R. 


128) AECIDIUM PARKIAE BOEDIN nov. spec. 


Pars infecta incrassata. Pycnia subcuticularia 40-80 u diam. Aecia 
in toto superficie maculas hypertrophitas profunde immersa, 250- 
500 u diam. Peridium indistinctum, celluli peridii sporis similis, 
facillime secedentes, elongati. Aeciosporae ovato-oblongae, flavi- 
dae, episporio hyalino, verruculoso 18-28 12-18 u. 

The fungus is only found on the pods of the host, on both sides 
and sometimes even on the margins. It is producing typical no- 
dules 2-214 cm in diam. in which the aecia 250-500 u in diam. are 
deeply immersed. Peridium indistinct, soon breaking up into the 
separate cells, which are not much different from the aeciospores, 
except that they are often more elongated with pointed ends. 
Aeciospores with yellow contents and hyaline cellwall, more or 
less oblong, 18-28 X 12-18 u, verrucous, the warts in the shape of 
very short ridges. Pycnia subcuticular, applanate, brown, 40-80 u 
in diam. 

On pods of Parkia sp. and P. speciosa. 


Java, Patjet Nov. 1950 Rerrsma, Sindanglaja Nov. 1952 Kurnadi, 
Bogor Aug. 1948 Rerrsma. 
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129) AECIDIUM PHLOGACANTHI Gävm. Bull. Jard. Bot. Buiten- 
zorg ser. III 5. 9.1922. 
on Phlogacanthus sp. 
Celebes G. 


130) AECIDIUM RHYTISMOIDEUM Berk. in Hooker’s Journ. of Bot. 

6. 230. 1854. 
Aecidium rhytismoides Rac. Par. Alg. u. Pilze Java’s 3. 14. 1900. 
Aecidium melanotes Syp. Ann. Mycol. 1. 20. 1908. 

on. Diospyros sp. 
Java, Gunung Salak R. 

131) AECIDIUM SARAWACENSE Ces. Atti Accad. Sc. fis. e mat. 
Napoli 8. 26. 1879. 
on leaves of an unknown plant. 
Borneo, CESATI. 

132) AECIDIUM THUNBERGIAE-FRAGRANTIS Syp. Ann. Mycol. 
29. 178. 1931. 
on Thunbergia fragrans 
Celebes, Buiakaju, Makale Oct. 1921 G. 

133) AECIDIUM TWEEDIANUM Spec. An. Soc. Cient. Argentina 
10. 11. 1880. 
on Dicliptera chinensis (D. Burmanni) 
Celebes, Palette, BONE Aug. 1921 G. 

134) AECIDIUM WAREOENSE Cummins Mycologia 33. 388. 1941. 
on Meliosma fruticosa. 


Java, Puntjak pass July 1941 B. 
The aeciospores in this material are 28-32 X 22-28 u, whereas the 


wall is about 2 u thick and near the apex 514-14 u in diam. The 
ornamentation consists of small warts, but some spores are showing 


bald spots. 


Uredo 


135) UREDO ACORI Rac. Par. Alg. u. Pilze Java’s 1. 28. 1900. 
on Acorus calamus (A. terrestris) 
Java, Bogor R. Hortus Bogoriensis June 1953 B. Jan. 1954 B. 
Borneo, SYDOW. 

136) UREDO ALOCASIAE Syp. Mon. Ured. 4. 521. 1924. 
on Alocasia Lowii, A. metallica and Colocasia gigantea. 
Java, Bogor R. Gunung Salak near Tjimelati Sept. 1939 B. Gu- 
nung Pandan, Klino April 1935 B. 
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137) UREDO CEDRELAE Henn. Hedwigia 41. 140. 1902. 
Uromyces cedrelae Henn. in Koorpers Verh. K. Akad. Wetensch. 
Amsterdam 18. 199. 1907. 
on Toona sinensis (Cedrela serrata, C. sinensis) 
Java, Puntjak pass Aug. 1941 B. Sapuran, Kedung KOORDERS. 


138) UREDO CHONEMORPHAE Rac. Par. Alg. u. Pilze Java’s 1.29. 
1900. 
on Cercocoma macrantha, Chonemorpha macrophylla and Ichno- 
carpus bantamensis. 
Java, Bogor R. 


139) UREDO DIANELLAE Dret. Hedwigia 37. 213. 1898. 
Uredo dianellae Rac. Par. Alg. u. Pilze Java’s 2. 33. 1900. 
on Dianella bancana 
Java, Bogor R. Hortus Bogoriensis July 1950 B. 


140) UREDO DIOSCOREAE-FILIFORMIDIS Rac. Par. Alg. u. Pilze 
Java’s 1. 29. 1900. 
on Dioscorea filiformis 
Java, Bogor R. 


141) UREDO DIOSCOREAE-SATIVAE Syp. Ann. Mycol. 10. 271. 
1912. 
on Dioscorea sp. and D. esculenta 
Java, Hortus Bogoriensis March, Aug. 1950 B. July 1953 B. 


142) UREDO DODONAEAE Koorpers Verh. K. Akad. Wetensch. 
Amsterdam 18. 201. 1907. 
on Dodonaea viscosa 
Java, Kledung, Kedu Sept. 1905 Koorpers. 


143) UREDO FREYCINETIAE Rac. Par. Alg. u. Pilze fava’s 8. 12. 
_ 1900. 
on Freycinetia imbricata. 
Java, Gunung Salak, Gunung Pantjar R. 


144) UREDO GÄUMANNII Ep. Fiscuer Ber. Schweiz. Bot. Ges. 47. 
424. 1987. 
on Impatiens platypetala. 
Java, Tjibodas, Kandang Badak May 1921 G. 


145) UREDO KYLLINGAE Henn. Hedwigia 35. 256. 1896. 
on Kyllinga brevifolia. 
Celebes, Madjene Febr. 1920 G. 
Amb on, ROBINSON. 
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146) UREDO MUSAE Cummins Mycologia 33. 151. 1941. 


on Musa paradisiaca (M. sapientium). 
Java, Bogor Sept. 1942 B. 


147) UREDO OPERTA Syp. et Butter Ann. Mycol. 5. 509. 1907. 
on Coix lacryma jobi and C. lacryma jobi var. palustris. 
Java, Hortus Bogoriensis June, Aug. 1941 B. July 1954 B. 


148) UREDO ORIENTALIS Rac. Bull. intern. Acad. Sc. Cracovie 
P.,279.1907, 
on Blechnum orientale 
Java, Gunung Salak R. 


149) UREDO PEDICELLATA Rac. Bull. intern. Acad. Sc. Cracovie 
p. 279. 1907. 
on Commelina sp. 
Java, Bogor R. 


150) UREDO PHYLLANTHI-LONGIFOLIT PETCH Ann. R. Bot. 
Gard. Peradeniya 6. 213/18. 1917. 
on Phyllanthus acidus. 
Java, Hortus Bogoriensis Aug. 1950 B. 


151) UREDO PILEAE Barcı. Journ. Asiatic Soc. of Bengal 40. 228. 
1891. 
on Pilea trinervia. 
Java, Tjibodas March 1921 G. 


152) UREDO RACIBORSKIANA Sacc. et TROTTER Syll. Fung. 21. 
800. 1912. 
Uredo vitexi Rac. Bull. intern. Acad. Sc. Cracovie p. 279. 1907. 
(non U. viticis JUEL.) 
on Vitex leucoxylon 
Java, Djasinga R. 
153) UREDO RACIBORSKII Sacc. et SyD. Syll. Fung. 16. 352. 1902. 
Uredo pithecolobii Rac. Par. Alg. u. Pilze Java’s 8. 12. 1900. 
(non U. pithecolobii HENN.) 
on Pithecellobium lobatum (Pithecolobium lobatum) 
Java, Bogor R. Purworedjo Aug. 1905 KOORDERS. 


154) UREDO TONKINENSIS Henn. Hedwigia 34. 11. 1895. 
on Andropogon intermedius. 
Java, Hortus Bogoriensis Aug. 1941 B. 
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APPENDIX 


The parasites of the Uredinales of Indonesia. 


OLPIDIUM UREDINIS (LAGERHEIM) FISCHER in RABENHORST 
Kryptogamen Flora 1 (4) 30. 1892. 

Endobiotic. Sometimes singly and then spherical 15—18 u in diam. 
Often however more sporangia in one cell, up till 7 in our material. 
When there are few they range from 9—14 u, when still more they 
are 6—8 u in diam. and subangular by mutual pressure. They 
open with a short tube or more often with a papilla. Zoospores 
somewhat elongated 5—6 u in long axis, with some small oil drops, 
posteriorly uniflagellate, flagellum 9!4—14 u long. Movement 
rather sluggish. Resting spores globose, 14—15 u in diam. wall 
1—2 u thick. 

Java, not rare in the Urediospores of Hapalophragmium pulch- 
rum (Rac.) Syp. and Cerotelium eviae (Rac.) BOEDIJN. 


EUDARLUCA AUSTRALIS Spec. Rev. Mus. La Plata 15. 22. 
1908. 
Java, on Puccinia purpurea Cooke. 


3) DARLUCA FILUM (Bw.) Cast. Cat. Pl. Marseille Suppl. 53.1845. 


4) 


The conidial fructification of Eudarluca and by far the most 
common parasite on all kinds of rusts in the whole region. 


HENDERSONIA UREDINOPHILA Syp. Ann. Mycol. 30.12.1932. 
Sumatra, on Puccinia Kühnii (KRÜGER) BUTLER. 


5) TUBERCULINA PERSICINA (Dırm.) Sacc. Michelia 2. 34. 1880. 


6) 


Second to Darluca filum, on all kinds of rusts throughout our 
region. 

VERTICILLIUM sp. 

One or may be a few white Verticillium species are not rare on some 


rusts, especially on Hemileia vastatrix BERK. et Br. and Cerotelium 
fici (Cast.) ARTH. 
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HOST INDEX 


Acacia 476 

Acorus calamus 487 
Acorus terrestris 487 
Acronodia punctata 482 
Agathis 485 

Agathis alba 485 

Agathis borneensis 485 
Albizzia montana 472 
Alchemilla villosa 471 
Alocasia Lowii 487 
Alocasia metallica 487 
Alpinia galanga 464 
Andropogon citratus 479 
Andropogon intermedius 489 
Andropogon nardus 479 
Andropogon nardus var. ceriferas 479 
Andropogon plumosus 480 
Andropogon sorghum 482 
Aneilema 476 

Antidesma bunius 467 
Antidesma dioica 465 
Aporosa microcalyx 469 
Artemisia 478 

Arundina 466 

Arundina speciosa 466 
Arundinaria 480 

Asystasia intrusa 486 
Asystasia nemorum 486 


Berberis Wallichiana 483 
Bidens pilosus 476 
Blechnum orientale 489 
Blumea balsamifera 483 
Blumea lacera 483 
Boehmeria platyphylla 463 
Borreria 478 

Borreria laevis 478 
Bridelia lanceolata 467 
Bridelia monoica 467 
Bridelia tomentosa 467 


Caesalpinia nuga 475 
Campanumoea javanica 478 
Canarium 469 

Canarium commune 469 
Canarium mehenbethene 469 
Canarium moluccanum 469 
Canna 478 

Cassia obtusifolia 483 

Cassia tora 483 


Cedrela serrata 488 

Cedrela sinensis 488 
Cercocoma macrantha 488 
Chonemorpha macrophylla 488 
Chrysanthemum 478 
Cichorium endiviae 480 
Cinnamomum zeylanicum 485 
Clematis vitalba var. javanica 480 
Clerodendron 484 
Clerodendron Blumeanum 466 
Clerodendron calamitosum 484 
Clerodendron fragrans 466, 480 
Clerodendron indicum 484 
Clerodendron inerme 480 
Clerodendron paniculatum 484 
Clerodendron serratum 484 
Clerodendron Thomsonae 484 
Clerodendron villosum 484 
Coffea 468 

Coffea arabica 468 

Coffea canephora 468 

Coffea laurina 468 

Coffea liberica 468 

Coix lacryma jobi 489 

Coix lacryma jobi var. palustris 489 
Colocasia gigantea 487 
Commelina 476, 489 
Commelina benghalensis 476 
Commelina nudiflora 464 
Crotalaria 464 

Crotalaria anagyroides 464 
Crotalaria usaramoensis 464 
Curculigo latifolia 479 
Curculigo recurvata 479 
Curcuma 464 

Curcuma longa 464 

Curcuma petiolata 464 
Curcuma zedoaria 464 
Cymbopogon nardus 479 
Cyperus rotundus 481 


Deeringia amaranthoides 476 
Deeringia indica 476 
Deeringia polysperma 485 
Denedrophthoe pentandra 481 
Derris 473, 481 

Derris bantamensis 473 
Derris elliptica 473 

Derris heterophylla 473 


' Derris subavenis 481 
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Derris thyrsiflora 481 
Derris timorensis 473 
Dianella bancana 488 
Dichroa cyanitis 484 
Dichroa febrifuga 484 
Dichrocephala chrysanthemifolia 485 
Dicliptera Burmanni 487 
Dicliptera chinensis 487 
Dioscorea 470, 488 
Dioscorea aculeata 467 
Dioscorea alata 470 
Dioscorea bulbifera 470 
Dioscorea esculenta 488 
Dioscorea filiformis 488 
Diospyros 487 
Dodonaea viscosa 488 
Dolichos lablab 475 


Elaeagnus latifolia 485 
Elaeocarpus longifolius 485 
Elaeocarpus punctatus 482 
Elettaria speciosa 464 
Emilia sonchifolia 485 
Eriochloa polystachya 476 
Eriochloa procera 476 
Erythrina 465 

Erythrina microcarpa 465 
Erythrina velutina 474 
Euphorbia javanica 476 
Evia acida 470 

Evia borbonica 470 

Evia dulcis 470 
Excoecaria agallocha 469 


Ficus 471 

Ficus carica 471 

Ficus glomerata 471 
Freycinetia imbricata 488 


Gardenia latifolia 467 
Geocardia herbacea 480 
Geophila reniformis 480 
Glycine max 477 
Gossypium acuminatum 464 
Gossypium herbaceum 464 
Griffithia fragrans 484 


Heterosmilax japonica var. javanica 
481 

Impatiens platypetala 478, 488 

Imperata cylindrica 482 

Ichnocarpus bantamensis 488 


Inocarpus edulis 472 
Inocarpus fagiferus 472 
Ipomoea 484 

Ipomoea pes caprae 75 
Ipomoea pes tigridis 484 
Ischaemum timorense 465 
Ixora javanica 484 


Justicia gendarussa 482 


Kyllinga brevifolia 488 
J.annea coromandelica 470 


Mallotus moluccanus 466 
Mangifera caesia 466 
Mangifera kemanga 466 
Mapania 481 

Meliosma 470 

Meliosma fruticosa 487 
Merremia 484 

Merremia umbellata 467, 484 
Merremia vitifolia 484 
Michelia velutina 470 
Microtis porrifolia 477 
Moringa oleifera 481 
Moringa pterygosperma 481 
Morus alba 471, 486 

Morus indica 486 

Mucuna 474 

Mucuna acuminata 477 
Mucuna pruriens 477 

Musa paradisiaca 489 

Musa sapientium 489 


Odina wodier 470 
Oldenlandia 481 

Olea graciliflora 468 

Olea javanica 468 
Ophiorrhiza longiflora 477 


Pachyrrhizus angulatus 465 
Pachyrrhizus bulbosus 465 
Pachyrrhizus erosus 465 
Panicum flavidum 477 
Panicum repens 477 
Paramignya Blumei 486 
Parkia 486 

Parkia speciosa 486 
Pavetta silvatica 484 
Payena Junghuhniana 475 
Payena Suringariana 475 
Phaeomeria speciosa 464 
Phajus 468 
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Phaseolus 475 

Phaseolus radiatus 475 
Phlogacanthus 477, 487 
Phyllanthus acidus 489 
Phyllanthus emblica 465 
Phyllostachys 480 
Phyllostachys nigra 480 
Pilea trinervia 489 
Pimpinella 481 
Pithecellobium lobatum 489 
Pithecolobium lobatum 489 
Polygonum chinense 479 
Premna 466 

Premna tomentosa 466 
Pueraria triloba 465 


Randia scandens 484 
Rhynchosia mollissima 465 
Rubus 467, 471, 476 

Rubus alpestris 471 

Rubus glomeratus 471, 476 
Rubus Hasskarlii 471 
Rubus lineatus 471 

Rubus moluccanus 471, 476 


Saccharum officinarum 480 
Saccharum spontaneum 480 
Schefflera 474 

Schefflera lucescens 474 
Schefflera scandens 474 
Schima noronhae 482 
Schima Wallichii 482 
Scirpus erectus 481 

Scirpus ternatanus 481 
Scleria 482 

Senecio sonchifolius 485 
Setaria italica 477 

Smilax 479, 480 

Smilax chinensis 479 
Smilax leucophylla 479 
Smilax oxycarpa 480 
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Smilax zeylanica 479, 481 
Soja max 477 
Solanum biflorum 483 
Spermacoce 478 
Spondias acida 470 
Spondias borbonica 470 
Spondias cytheria 470 
Spondias dulcis 470 
Spondias lutea 470 
Sporobolus 477 
Sporobolus Berteroanus 477 
Strophanthus 468 
Strophanthus dichotomus 468 


Tectona grandis 469 
Thelymitra javanica 477 
Thespesia 464 
Thespesia lampas 464 
Thunbergia fragrans 487 
Toddalia aculeata 483 
Toddalia asiatica 483 
Toona sinensis 488 
Torenia asiatica 483 
Trevesia sundaica 474 


Vigna sinensis 475 
Vitex leucoxylon 489 
Vitis vinifera 465 


Wedelia biflora 478 
Wrightia javanica 468 
Wrightia mollissima 468 
Wrightia tinctoria 468 
Wrightia tomentosa 468 


Zanthoxylum ovalifolium 483 
Zea mays 482 

Zingiber Ottensii 464 
Zizyphus jujuba 466 
Zizyphus mauritiana 466 
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Értrerature, 


Borpyn, K. B., Beitrag zur Kenntnis der Pilzflora von Sumatra. Recueil 
d. Trav. Bot. Néerland. 26. 1929 p. 408—409. 

— The fungi collected by Dr. O. Jaag in Alor, Bali and Flores. (Lesser 
Sunda islands). Bull. Jard. Bot. Buitenzorg ser. III 16, 1940 p. 245— 
247. 

— The Mycetozoa, Fungi and Lichenes of the Krakatau group. Bull. 
Jard. Bot. Buitenzorg sér. III 16, 1940 p. 377. 

— On Uromyces inocarpi RaciBorski. Sydowia II, Beihefte I, 1957 
p. 277—279. 

FiscHER, Ep., Über einige von Dr. Th. Wurth in der montanen Region 
von Ost-Java gesammelte parasitische Pilze. Mitt. d. Naturf. Ges. in 
Bern 1918 p. 90-—95. 

— Über einige von E. Gäumann in Java und Celebes gesammelte Usti- 
lagineen und Uredineen. Ber. d. Schweiz. Bot. Ges. 47, 1937 p. 419 
bis 424. 

Giumann, E., Mykologische Mitteilungen I. Bull. Jard. Bot. Buitenzorg 
ser. III 3, 1921 p. 121—127. 

—- Mykologische Mitteilungen II. Bull. Jard. Bot. Buitenzorg ser. III 5, 
1922 p. 1—ll. 

— Mykologische Mitteilungen III. Ann. Mycol. 25, 1927 p. 167—177. 

Hennincs, P., Fungi. Monsunia I, 1899 p. 1—38. 

Koorpers, S. H., Botanische Untersuchungen über einige in Java vor- 
kommende Pilze, besonders über Blätter bewohnende parasitisch 
auftretende Arten. Verh. K. Akad. Wetensch. Amsterdam 13, 1907 
p. 197—202. 

LUTJEHARMS, W. J., Vermischte Mykologische Notizen I. Uber die Gat- 
tung Nyssopsora (Pucciniaceae) Blumea, Suppl. I 1937, p. 142-161. 

v. OVEREEM - DE Haas C. und D., Verzeichnis der in Niederländisch 
Ost-Indien bis zum Jahre 1920 gefundenen Myxomyceten, Fungi 
und Lichenes. Bull. Jard. Bot. Buitenzorg ser. III 4, 1922 140 pp. 

RACIBORSKI, M., Parasitische Algen und Pilze Java’s. I. 1900 p. 20—30. 

— — II. 1900 p. 24—38. 

— — TI. 1900 p. 9—15. 

— Über einige javanische Uredineae. Bull. intern. Sc. Cracovie 1907 
p. 266280. 

— Parasitische und epiphytische Pilze Java’s. Bull. intern. Acad. Sc. 
Cracovie 1909 p. 357—899. 

Rant, A., Twee Botanische reizen naar Ambon. Natuurkundig Tijd- 
schrift voor Nederl. Indie 94, 1934 p. 100—183. 

STEVENS, F. L. and MEnDIoLA, V. B., Aecioid short cycle rusts of the 
Philippine Islands. The Philippine Agriculturist 20. 1931 p. 3—17. 

Sypow, H., The Amboina fungi collected by C. B. Robinson. The Phi- 
lippine Journal of Science 21, 1922 p. 138. 

Wurth, TH., Eine neue Diorchidium-Art. Hedwigia 47, 1907 p. 71—75. 

— Nachtrag zu ,,Eine neue Diorchidium-Art“. Hedwigia 47, 1908, 
p. 128—130. 
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Explanation of the plates 105 (1)—106 (2): 


Fig. 1 


Fig. 2 


Fig. 3 


Fig. 4 


Fig. 5 


Fig. 6 


Fig. 7 


Hemileia wrightiae. 
germinating teliospores. 


Skierka agallocha. 
upper row urediospores. 
bottom row teliospores. 


Diphragmium Koordersii. 

1 leaves of Derris, deformed by the fungus. 
2 urediospores. 

3 teliospores. 


Hapalophragmium pulchrum. 
upper row urediospores. 
bottom row teliospores. 


Spumula caesalpiniae. 
upper row aeciospores. 
bottom row teliospores. 


Endophyllum superficiale. 

1 germinating teliospores. 

2 basidiospores. 

8 germinating basidiospores. 


Aecidium Parkiae. 
Aeciospores. 
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Codium (Chlorophyta) in the Tropical Western Atlantic 
by P. C. Siva, Urbana. 
With plates 107 (1)—128 (17) 


ABSTRACT 


Six species of Codium occur in the tropical western Atlantic marine 
algal province. Historical factors rather than present hydrographic fac- 
tors are believed to be responsible for this relatively poor representa- 
tion. Of the six species, C. spongiosum has been reported previously 
only from the Indo-Pacific; C. taylori, C. repens, and C. decorticatum 
are also found in the eastern Atlantic; while C. intertextum and C. isth- 
mocladum have close relatives in that region. 


INTRODUCTION 


The existence of a vast, rather homogeneous marine algal province 
ranging from the Caribbean (with some northern extensions to Florida, 
the Carolinas, and Bermuda) to southern Brazil has been pointed out 
by Tayror (1955). In a study of 317 species common in the Caribbean 
region (that is, reported from at least five major islands or countries), 
TıyLor found that 28.4% were restricted to the Caribbean, 11.0% ex- 
tended northward at least to Beaufort, North Carolina, 33.1% extended 
southward along the coast of Brazil, and 27.5% extended both north- 
ward and southward. He concluded that this flora, which is usually 
designated the Caribbean flora, ,,deserves this name only because the 
Caribbean Sea is the area of its greatest known luxuriance and diver- 
sity. It extends but a little way north, as even 1000 kilometers to the 
north less than 12 per cent of the Caribbean forms remain; contrariwise, 
3000 or 4000 kilometers east and south of the easternmost Caribbean 
a third of the flora is of the Caribbean type.“ This marine algal pro- 
vince is remarkable in that it encompasses portions of both northern 
and southern hemispheres. It shows certain affinities with the flora of 
the Cape Verde Islands and the adjacent African coast and weaker 
affinities with the flora of the Canary Islands and of the western Me- 
diterranean. 
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A study of Atlantic Codium was undertaken first to determine taxo- 
nomic relationships and secondly to obtain distributional data which 
might contribute to our understanding of the tropical western Atlantic 
marine algal province. It would be highly desirable to treat all Atlantic 
representatives of Codium simultaneously in order to present an op- 
timum picture of their taxonomic and geographic affinities. However, 
to facilitate Professor TayLor’s preparation of his long-planned book on 
tropical western Atlantic seaweeds, the scope of the present paper has 
been limited to western Atlantic species, although these have been 
studied throughout their ranges. 


EXPLANATION OF FORMAT 


An attempt has been made to evaluate all references to western At- 
lantic species of Codium except those pertaining solely to continental 
Africa and Europe by examining specimens upon which the records 
were based. Records under correct determinations are documented in 
the lists of representative collections examined, while records under 
incorrect determinations are documented in the lists of excluded species 
or excluded records of accepted species. Secondary records (i. e., records 
based on earlier records rather than on new collections) are documented 
by reference to the original records. 

The lists of representative collections examined are intended to con- 
vey details of geographic distribution. Collections from the western 
Atlantic are arranged in a sequence established by Professor TAYLOR 
for use in his forthcoming book. Herbaria are abbreviated as follows: 
AD (State Herbarium of South Australia, Adelaide); AG (Agardh Her- 
barium, housed in the Botanical Museum, Lund); B (Botanisches Mu- 
seum, Berlin); BA (Museo Argentino de Ciencias Naturales ,,Bernardino 
Rivadavia“, Buenos Aires); BKL (Brooklyn Botanic Garden); BM (Bri- 
tish Museum [Natural History]); BR (Jardin botanique de l’État, Bruxel- 
les); C (Botanical Museum and Herbarium, Copenhagen); DUKE (Duke 
University, Durham, North Carolina); E (Royal Botanic Garden, Edin- 
burgh); F (Chicago Natural History Museum); FH (Farlow Herbarium, 
Harvard University); FI (Istituto Botanico, Firenze); FR (Natur-Mu- 
seum und Forschungsinstitut, Senckenbergische Naturforschende Ge- 
sellschaft, Frankfurt a. M.); FSU (Florida State University, Tallahassee); 
G (Conservatoire et Jardin botaniques, Genéve); HBG (Staatsinstitut fiir 
allgemeine Botanik, Hamburg); K (Royal Botanic Gardens, Kew); L 
(Rijksherbarium, Leiden); M (Botanische Staatssammlung, Miinchen); 
MICH (University of Michigan, Ann Arbor); MO (Missouri Botanical 
Garden); NY (New York Botanical Garden); PC (Muséum National 
d'Histoire Naturelle, Laboratoire de Cryptogamie, Paris: PC-B, Herbier 
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Thuret-Bornet; PC-M, Herbier Montagne; S (Naturhistoriska Riks- 
museet, Stockholm); SPF (Universidade de Sao Paulo); TCD (Trinity 
College, Dublin); TRIN (Imperial College of Tropical Agriculture, Tri- 
nidad, W. I.); UC (University of California, Berkeley); US (United Sta- 
tes National Museum); W (Naturhistorisches Museum, Wien); WRT 
(personal herbarium of W. R. TAYLOR, Ann Arbor, Michigan); WU (Bo- 
tanisches Institut der Universitat Wien). 
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KEY TO SPECIES 


1. Thallus indefinitely expanded, entire or lobed, applanate or 


pulvinate ; : : 4 à 
1. Thallus dichotomously branched, repent or erect . J ‘ 8 
2. Thallus firm, tightly adherent to substratum; utricles mostly 
70-110 u diam., less than 1 mm. long C. intertextum 
2. Thallus soft, loosely adherent to substratum; utricles mostly 
130-400 x diam., more than 2 mm. long C. spongiosum 


3. Thallus repent, branches anastomosing (cf. also repent forms 


of C. isthmocladum and C. taylori) C. repens 
3. Thallus erect, branches not anastomosing . s : ; 4 
4, Branching divaricate, often irregular, cervicorn . . C.taylori 
4, Branching not divaricate, regular 3 a 
5, Utricles mostly more than 1 mm. long C. decorticatum 


5, Utricles less than ] mm. long . N : ' 3 ; : 6 
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6. Branches wholly terete; utricles cylindrical to clavate, most- 
ly 120-300 u diam., apical wall often conspicuously thicken- 
ed . . C. isthmocladum subsp. isthmocladum 
6. Branches sometimes flattened in middle and lower parts of 
thallus; utricles clavate to bell-shaped or goblet-shaped, 
often more than 300 u diam., apical wall thin 
C. isthmocladum subsp. clavatum 


1. CODIUM INTERTEXTUM Coruns et HERVEY 
Plates 107 (1) and 108 (2) a 


Codium intertextum Cotuins & Hervey 1917, p. 54. [Type = Ber- 
muda: Tucker’s Town, Hamilton Island, 25. iv. 1912, Corıms 7070, 
NY; isotypes distributed as Phyc. Bor. Amer. 2018, BM, BR, C, F, L, 
MICH, NY, PC, UC, US.] Corıms 1918 p. 89. Howe 1918a, p. 503; 
1920, p. 617. Taytor 1926, p. 124. Howe 1928, p. 188. Tayzor 1928, 
p. 79; 1981, p. 292; 1933, p. 403. FELDMANN & Lami 1937, p. 187. 

Codium intertextum Cor. & HERv. var. cribrosum Howe 1920, p. 
617. [Type = Bahamas: Little Harbor Cay, Berry Islands, 31. i. 1905, 
Howe 8588, NY.] Taytor 1928, p. 79; 1942, p. 36. 

Records Under Incorrect Determinations. — Mon- 
TAGNE 1846a, p. 15; Kemp 1857, p. 154; SCHRAMM & MAZÉ 1865, p. 47; 
1866, p. 114; Martens 1870, p. 301: as C. adhaerens. MAZÉ & SCHRAMM 
1870—1877, p. 107, as C.adhaerens (incl. var. arabicum). MARTENS 
1871, p. 145, as C. tomentosum var. coralloides. REIN 1874, p. 158, as 
C. adhaerens. DickıE 1877, p.488, as C. difforme. HEMsLEy 1884, p. 128; 
J. AcarDH 1887, p. 37 (p. p.); Hauck 1888, p. 468; DE Tonı 1889, p. 489 
(p. p.): as C. adhaerens. Murray 1889, p. 237, as C.adhaerens (incl. 
var. arabicum). Môgius 1890, p. 1074; Cozxins 1901, p. 246: as C. ad- 
haerens. Vickers 1905, p. 56; Vickers & SHAw 1908, p. 22, pl. XXV; 
CoruLıns 1909, p. 387; BerGEsen 1918, p. 115; ScHmipt 1923, p. 31 


(p. p.): as C. difforme. Scumipt 1998, p. 26 (p. p.); 1924, p. 89: as C. ad- 
haerens. 


Thallus applanate, firm, dark green, 3-6 mm. thick, continuously ex- 
panded or more often developing broad, irregular, often overlapping 
lobes forming a close flat pattern tightly adherent to substratum but 
with free margins. Utricles in large clusters, (45—) 70—110 (—215) uw 
diam., (400—) 575—720 (—880) u long (measured from apex to point 
of origin on parent utricle), size proportional to order of branching, 
cylindrical, slightly to markedly constricted 50—65 (—85) u below 
apex; apices rounded or truncate; utricular wall thin (1.5 u), at apices 
usually very slightly or slightly thickened (3—8 u), at times moderately 
thickened (—20 u), introrsely umbonate, lamellate, internally shallowly 
alveolate to deeply cribrose. Hairs (or hair scars) common on older 
utricles, borne in band extending (60—) 75—145 u below apex of 
utricle. Medullary filaments mostly 15—40 u diam. Gametangia fusi- 
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form or ellipsoidal, 55—110 u diam., 220—830 long, usually borne 
one per utricle on distinct pedicel (ca. 7.5 u long) 250—350 u below 
apex of utricle. 


Known Range. — Bermuda; Dry Tortugas; Caribbean Sea; Brazil. 


Representative Collections Examined. — BERMUDA. 
Hamilton Island: Shark Hole, Harrington Sound, 22. iv. 1949, TayLor & 
BERNATOWICZ 49—854 (UC, US). St. David’s Island: Whalebone Bay, 
25. ii. 1949, TayLor & BERNATOWICZ 49—74 (F, UC, US). Paget Island: 
south shore east of jetty, 14. iii. 1949, TayLor & BERNATOWICZ 49—247 
(UC, US). Gibbet Island: on rocks, sublittoral, 9. vi. 1900, Howe, 42 
(NY). FLORIDA. Monroe Co.: Loggerhead Key, Dry Tortugas, rocks 
on west side, 16. vi. 1926, Taytor 1327 (L, UC, WRT). BAHAMAS. 
Little Harbor Cay, Berry Islands, 31.i. 1905, Howe 3583 (NY). Samana 
Cay: in crevices of rock at low water, 3. xii. 1907, Howe 5262 (K, NY, 
PC, UC, US). Gun Cay, Bimini Islands, 15. iv. 1904, Howe 3139 (NY). 
JAMAICA. Port Morant, 8. iii. 1909, Howe 6197 (NY). HAITI. Coteaux, 
28. vii. 1929, Orcurr 9915 (US, WRT). PUERTO RICO. Mayagiiez: 
east of mouth of Bahia de Guänica, dredged from 12 m., 23. vi. 1915, 
Howe 7061 (NY). Ponce: Isla Caja de Muertos, 8. vii. 1915, Howe 7550 
(NY). San Juan: Santurce, on rocks, low littoral, 22. v. 1903, Howe 2055 
(K, NY, UC). VIRGIN ISLANDS. St. Croix: O. HANsEN (C). ST. KITTS. 
viii. 1934, Gzecc 14 (NY). GUADELOUPE. Grande Terre: Port Louis, 
Mazé, Alg. Guad. 841 (BM). Basse Terre: Trois Riviéres, 1. vi. 1868, 
Mazt, Alg. Guad. 392 (K, PC - B). Marie Galante: Grand Bourg, 
ji. 1861, Mazt, Alg. Guad. 134 (BM). BARBADOS. Cluff’s Bay, 
2. iii. 1903 (L); Maxwell, 31. xii. 1902 (C): both distributed by Vickers 
as Alg. Barb. 35. CURACAO. Jan Tiel Beach, 28. iv. 1939, TayLoz 
39-_595b (MICH). VENEZUELA. Isla Cubagua, 14. iv. 1939, TAYLOR 
39-465 (MICH, US). BRAZIL. Est. Baia: Baia, 15. vi. 1915, Rose & 
Russet, 21 301k (NY, US). Est. Rio de Janeiro: Baia de Jacuacanga, 
dredged from 20 m., vil. 1917, von LUETZELBURG 15 330 (M). Est. Sao 
Paulo: Praia da Fama, Ilha de Säo Sebastiäo, 29. iii. 1951, Jory 612— 
1951 (SPF). Est. Santa Catarina: Praia da Armaçäo de Itapocoroia, 11. 
xi. 1952, Jory 1075—1952 (SPF). 


Habitat. — Characteristically forming a distinct zone a few deci- 
meters broad on rocks at low tide level, but at times on gorgonians and 
other firm objects at reported depths to 20 meters [note by W. R. Tay- 
Lor; COLLINS & HERVEY 1917, p. 54]; ,,under shelving rocks and in cre- 
vices“ [Howe 1918a, p. 617]. 


Codium intertextum in the tropical Atlantic is the morphological and 
ecological counterpart of the C. arabicum complex in the tropical Paci- 
fic. Although this species exhibits considerable variability, the variation 
pattern as presently understood is simpler than that of the C. arabicum 
complex. This difference in degree of complexity perhaps is partly 
real, to be correlated with the larger number of groups of islands in the 
tropical Pacific compared to the tropical Atlantic and with the greater 
area; but probably it is in part only apparent, to be attributed to the 
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availability of material from a more representative number of islands in 
the Pacific than in the Atlantic. On the basis of preliminary studies, 
it appears that plants distinguishable from typical C. intertextum, but 
closely related to, and perhaps conspecific with, this species, occur in 
the Canary Islands. Considering only the western Atlantic, however, 
we find a relatively simple variation pattern. In the Lesser Antilles the 
utricles are stout (frequently 90—150 [—215] u diam.; cf. plate 108 
[2], a) compared to those of other areas. These plants have erroneously 
been identified with C. difforme, which is essentially a Mediterranean 
species not found in the western Atlantic. In plants at Bermuda and 
in the western Greater Antilles the utricles are slender (mostly 65—85 u 
diam.; cf. plate 107 [1], a). If there were a sharp break between these 
two forms the recognition of subspecies would be practicable, but the 
existence of intermediates in the Virgin Islands and Puerto Rico, which 
are geographically intermediate, lessens the usefulness of such a treat- 
ment. 

The occurrence of cribrose pitting does not appear to have any geo- 
graphic correlation. Inasmuch as occasional utricles with slightly to 
conspicuously alveolate or cribrosely pitted apices can be found in 
almost every specimen, including those of the type collection, this cha- 
racter does not seem worthy of formal recognition, as was accorded it 
by Howe (1920) in establishing the variety cribrosum. 


2. CODIUM SPONGIOSUM Harvey 
Plate 109 (3). 


Codium spongiosum Harvey 1855, p. 565. [Lectotype = King Ge- 
orge’s Sound, Western Australia, W. H. Harvey, Algae Australicae Ex- 
Sieeatae oi (nl) 

Previous Western Atlantic Records. — TayLor 1930, 
p. 629, as Codium sp. [Cabo Frio, dredged, Hassler Expedition 1031, 
FH]. Joly 1953, p. 151, as C. bursa? [20 mi. n. e. of Säo Jodo da Barra, 
dredged from 22 m., W. Brsnarp, SPF]. 

Thallus’) applanate or pulvinate, undulate to cerebriform, soft, be- 
coming gelatinous in liquid preservative, nitidous when dried and pres- 
sed, to 2 cm. thick, 6—10 (—25) cm. diam. loosely adherent to sub- 
stratum. Utricles in large clusters, those of final order of branching 
cylindrical or clavate, 130—800 (—890) u diam., 1.4—2 mm. long, 
those of lower orders of branching to 520 u diam. at apex, gradually 
enlarging below up to 850 u diam., 2.8—4 (—6) mm. long; apices sub- 
truncate to rounded; utricular wall 2—3 u thick, at apices very slightly 


1) Description drawn from worldwide representation of species. 
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to moderately thickened (—32 u), incrassate apices finely lamellate and 
slightly introrsely umbonate. Hairs (or hair scars) abundant, forming 
band about 120—200 u wide and 130—430 u below apex of utricle. 
Medullary filaments mostly 30—100 u diam. Gametangia lance-ovoid 
or ampulliform, 50—175 u diam., 215—360 u long, usually several per 
utricle, each borne on short pedicel 360-—660 u below apex of utricle. 

Known Range. — Brazil (Est. Espirito Santo and Rio de Janeiro); 
Hibberdene, Natal, to Cabo Inhaca, Mozambique; Mauritius; Australia; 
Lord Howe Island; New Caledonia; Hawaiian Islands. 

As attractive as it would be to be able to exclude all Indo-Pacific 
Codium from the Atlantic in support of my faith in geography as a 
major consideration in the analysis of speciation in this genus, I find no 
differences between the two collections from Brazil cited above and 
C. spongiosum as represented in other oceans. 


3. CODIUM ISTHMOCLADUM VIcKERS 
Plates 110 (4); 111 (5) a, b; 115 (9) and 116 (10). 


Codium isthmocladum Vickers 1905, p. 57. [Neotype = Barbados: 
Conset Bay, 18. ii. 1899, VICKERS, BR; duplicates at F, L.] Vickers & 
SHaw 1908, p. 23, pl. XXVIII. Cozzins 1909, p. 388. BorcEsEN 1913, 
p. 115. CoLııns & HERVEY 1917, p.57. Howe 1918a, p. 503; 1920, p. 617. 
Scumipt 1928, p. 48, fig. 24. TAYLOR 1926, p. 124. TAYLOR 1928, p. 79, 
pl. 6, figs. 10, 15; pl. 7, fig. 10. TAYLOR 1933, pp. 400, 403; 1941, p. 91; 
1942, p. 38 (p. p.). CASTELLANOS 1946, p. 154. Wırıams & BLOMQUIST 
1947, p. 390. WILLIAMS 1948, p. 110; 1949a, p. 686; 1949b, p. 19. PEARSE 
& Wiitams 1951, p. 152. Humm 1952, p. 27. Jory 1953, p. 151 (p. p.). 
TayLor 1954, p. 96. 

Codium pilgeri Scamint 1923, p. 44, figs. 25, 26. [Type — Puerto 
Rico: „prope Manati in mare,” 4. v. 1887, Sıntenis A-145. The holotype 
in the Botanisches Museum, Berlin, was destroyed by fire on March 1, 
1943. Fortunately, a photograph and a fragment of the holotype had 
previously been sent to SETCHELL by SCHMIDT and are now in the Her- 
barium of the University of California.] SANCHEZ Auronso 1930, p. 39. 
CasTELLANos 1946, p. 154. 


Records Under Incorrect Determinations. — Hoo- 
per 1850, p. 29; ASHMEAD 1857, p. vi; Harvey 1858, p. 29 (p.p.); 
Harvey & Scuorr 1861, p. 178; SCHRAMM & MAZÉ 1865, p. 47 (p. p.); 
1866, p. 114 (p. p.); Mazi & SCHRAMM 1870—1877, p. 106 (p. p.); FAR- 
Low 1871, p. 207: as C. tomentosum. MARTENS 1871, p. 145, as C. to- 
mentosum var. tenue. Dickie 1874a, p. 151 (p. p.); 1874b, p. 815 (p.p.); 
Eaton 1875, p. 5; FARLOW 1875, p. 377 (p.p.); 1876, p. 711 (p.p.); 
Hems.ey 1884, p. 122 (p. p.); as C. tomentosum. J. AcarDH 1887, p. 40 
(p. p.), as C tomentosum; p. 45 (p. p.), as C. lineare. Hauck 1888, p. 468, 
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s C. tomentosum. De Tonı 1889, p. 491 (p.p.), as C. tomentosum; 
” 495 (p. p.), as C. lineare. MURRAY 1889, p. 237 (p: p.), as ©. 
tomentosum; p. 238 (p. p.), as C. lineare. Möpıus (1890), p. 1074 (p. p.); 
Coins 1901, p. 246; Grrr & GEPP 1905, p. 110; Vıckers 1905, p. 56 
(p. p.), as C. tomentosum. Vickers & SHAw 1908, p. 22, pl. XXVI (p. p.), 
as C. tomentosum; p. 22, pl. XXVII, as C. elongatum. CoLLıns 1909, 
p. 388 (p. p.); Bercesen 1913, p. 115 (p.p.); CoLuıns & HERVEY 1917, 
p. 55 (p. p.); Howe 1918a, p. 503 (p. p-); 1918b, p. 8; 1920, p. 616 (p. p.); 
ScHMIDT 1923, p. 39 (p. p.); 1924, p. 89 (p. p.): as C. tomentosum. TAYLOR 
1930, p. 629 (p.p.), as C. decorticatum. Tayıor 1931, p. 292 (p. p.), as 
C. decorticatum; p. 292 (p. p.), as ?C. lineare; p. 293 (p. p.), as C. to- 
mentosum. TayLor 1943, p. 146; Wırnıams & BLomguist 1947, p. 390; 
Diaz-PirERRER & LÔPEz 1959, p. 34: as C. dichotomum. 

Excluded Records of Codium isthmocladum. — 
TayLor 1942, p. 88 (p. p.): Tobago [20. iv. 1939, TayLor 39-507, MICH, 
US = C. decorticatum]. Jory 1958, p. 151 (p. p.): Brazil [Est. Espirito 
Santo: 20 mi. n. e. of Säo Jodo da Barra, dredged from 22 m., 14. vi. 
1950, W. BESNARD, SPF = mixture of C. isthmocladum and C. decorti- 
catum]. 

Excluded Records of Codium pilgeri. — Taytor 1926, 
p. 124; 1928, p. 80: Dry Tortugas [Garden Key, 24. vi. 1924, TayLor 
141, WRT = C. taylori]. Taytor 1980, p. 629; 1931, p. 293: Brazil 
[Villa Bella, Ilha de Säo Sebastiäo, ix/x. 1925, Schmitt 15, US, WRT = 
C. taylori]). TayLor 1942, p. 88: Colombia [Bahia Honda, 8. iv. 1939, 
TayLor 39—282, MICH = C. taylori]; Tobago [Buccoo Bay, 20. iv. 
1939, TayLor 39—506, MICH =C. taylori]. 

Thallus composed of one to several erect fronds arising from crustose 
base; fronds light green, to 20 cm. high, dichotomously branched (to 
12 orders), at times proliferous (especially in subsp. clavatum); bran- 
ches terete throughout thallus or (in subsp. clavatum) flattened in 
middle and lower parts of thallus, at times markedly constricted, espe- 
cially just above dichotomies, (2—) 2.5—4 (—5) mm. diam. Thallus 
dissecting out into individual utricles; utricles?) subcylindrical to clavate 
to pyriform, 120—350 (—475) u diam., 460—850 u long, often con- 
stricted 130—260 u below apex; apices rounded or truncate; utricular 
wall 1.5 u thick, at apex slightly (4—8 u) to markedly (—110 u) thick- 
ened, incrassate apices lamellate. Hairs (or hair scars) common, few to 
several per utricle, borne just below apex of utricle (40—120 u below 
apex). Medullary filaments mostly 26—42 u diam. Gametangia lance- 
ovoid to oblance-ovoid, frequently longitudinally asymmetrical, (48—) 
65—130 u diam., 180—280 u long, two to several per utricle, usually 
more than one maturing simultaneously, each borne on short pedicel 
(ca. 5—7 u long) near middle of utricle; gametangia (in subsp. isthmo- 
cladum) often aborted and modified into propagative buds (Brutkérper). 


2) Descriptions of utricles of dichotomously branched species are based on samp- 


les taken about 2 cm. below the tip of a branch (,,standard sample“), unless otherwise 
specified, 


| 
. 
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Known Range. — Bermuda (subsp. clavatum). "Cape Lookout, 
North Carolina, to Dry Tortugas, Florida; Gulf of Mexico; Caribbean 
Sea; Brazil (subsp. isthmocladum). 


Representative Collections Examined. — BERMU- 
DA. Gibbet Island: 9. vi. 1900, Howe 41 (K, NY, UC); 10. vii. 1953, 
STEPHENSON BrG-10 (UC). Somerset Island: Ely’s Harbour, 26. vi. 1900, 
Howe 222 (NY). Hamilton Island: Hungry Bay, 2. v. 1912, CoLLINS 
7192 (= Phyc. Bor. Amer. 1869, BM, BR, GEHE. M NY, POULE 
US, W, WRT, WU). St. George’s Island: Whalebone Bay, 10. vi. 1949, 
BERNATOWICZ 49-2022 (F, UC, US). NORTH CAROLINA. Carteret Co; 
Cape Lookout, 17. viii. 1950, L. G. Wituiams (UC). SOUTH CARO- 
LINA. Charleston Co.: Sullivan’s Island, Charleston Harbor, 8. xi. 1856, 
L. R. Gisses (NY). FLORIDA. St. Johns Co.: St. Augustine, iii. 1897, 
A. H. Curtiss (PC, UC). Palm Beach Co.: Jupiter Inlet, 15. x. 1902, 
Howe 1317 (NY). Broward Co.: Hollywood Beach, washed ashore, 
6. viii. 1944, Sizva 563 (UC). Dade Co.: Miami Beach, 1. vii. 1934, 
H. C. Newson (NY). Monroe Co.: Garden Key, Dry Tortugas, 3. vi. 
1925, TayLor 527 (NY, UC, WRT); Loggerhead Key, 3. vi. 1925, W. H. 
Loncuey (NY, WRT). Pinellas Co.: St. Petersburg, 20. ii. 1949, SCHAL- 
LERT A-2076 (F). Levy Co.: Seahorse Key, Cedar Keys, 8. i. 1914, HowE 
6847 (MO, NY, US). Wakulla Co.: 5 mi. e.s.e. of St. Marks Light, from 
3 m., 23. vi. 1953, H. J. Humm (UC). Franklin Co.: Alligator Harbor, 
28. iii. 1949, MADSEN et al. 1031 (F). MEXICO. Yucatan: Celestun, 
12. v. 1865, Scuorr 374 (BM, F); Campeche Banks, in trawl haul from 
10 fms., 27. viii. 1951, H. R. BuLuis (FSU). BAHAMAS. South Bimini: 
5. iv. 1948, H. J. Humm (UC). North Cat Cay: 15. iv. 1904, Howe 3186 
(NY). New Providence: Nassau, v. 1874, E. Parmer (FH). Eleuthera: 
5. vii. 1903, W. C. Coxer (NY). CAICOS ISLANDS. South Caicos: 
Cockburn Harbour, 16. xii. 1907, Howe 5586 (NY). CUBA. Pinar del 
Rio: Ensenada del Cajon, off Cabo San Antonio, 22. v. 1914, HENDER- 
son & Bartsch 275g (NY, US); Cabañas, 8. vi. 1914, HENDERSON & 
Barısch 506a (NY, US). Habana: Jaimanitas, SANCHEZ ALFONSO 108 
(NY); Playa de Marianao, SANCHEZ Roıc 40 (NY); Habana, xi. 1944, 
CAsTELLANOS 40 (WRT). Oriente: Bahia de Guatanamo, 24. iii. 1909, Ho- 
we 6464 (NY); Cabeza del Muelle, Gibara, 10. iv. 1955, Diaz-PIFERRER 
126 (WRT). JAMAICA. Montego Bay, 7. i. 1907, Howe 4850 (NY). Port 
Maria, 17. iii. 1893, HUMPHREY 266 (= Phyc. Bor. Amer. 168, BM, BR, 
C, F, K, L, M, NY, PC, UC, US, W, WRT, WU). Annotto Bay, 17. vii. 
1932, G. F. PAPENFUSS (UC). Port Antonio, vii. 1891, PEASE & BUTLER 
(FH, NY). Port Morant, 8. iii. 1909, Howe 6063 (NY). Kingston Harbour, 
97. xii. 1906, Howe 4675 (NY). Harbour Head, 1927/1928, Orcurr 6340 
(MICH). Port Royal, 1927/1928, Orcurr 6444 (MICH, NY, US, WRT). 
HAITI. Ile-à-Vache, vi. 1929, C. R. Orcurr (US, WRT). Jérémie, 6. v. 
1941, BARTLETT 17874 (F, L, MICH, NY, UC, US,WRT). Les Roseaux,10. 
v. 1941, Barrett 17948 (F, L, MICH, NY, US,WRT). Port de Paix,1929, 
LEONARD & LEONARD 15 887 d (NY). Bayeux, 28. vi. 1941, BARTLETT 
18 000 (F, L, MICH, NY, UC, US). PUERTO RICO. Aguadilla: Punta 
Borinquen, 16. vi. 1903, Howe 2486 (NY). Mayagiiez: east of mouth 
of Bahia de Guanica, dredged from 40—50 m., 93. vi. 1915, Howe 7090 
(NY). Ponce: Isla Caja de Muertos, 8. vii. 1915, Howe 7533 (NY). San 
Juan: Santurce, 26. iv. 1899, HELLER & HELLER 1190 (NY). VIRGIN 
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ISLANDS. St. Croix: Coakley Bay, 1905/1906, BorcEsENn 1364 (BM, K, 
NY). St. Thomas: A. S. Orstep (AG, C, NY). St. Jan: off America Hill, 
dredged from 30 m., 12. iii. 1906, BORGESEN 1962 (C). ST. MAARTEN. 
Great Bay, 16. v. 1949, WAGENAAR HUMMELINCK 1127 (L). ST. BAR- 
THELEMY. Anse de l'Orient, 3. ix. 1951, LE Gatto 13 (WRT). NEVIS. 
Fort Charles, 28. vi. 1949, P. WAGENAAR HUMMELINCK (L). ANTIGUA. 
Gracefield, 1853, Wencx (BM, L). GUADELOUPE. Grande Terre: 
Gosier, 26. ii. 1944, QursteL 219 (WRT). Basse Terre: Capesterre, 
Mazz, Alg. Guad. 29 (K). MARTINIQUE. Fort de France, iv. 1980, 
Hamet & HamEL-Joukov (= Alg. Ant. Franc. 105, BM, F, L). Trinité, 
iii. 1980, HamEL & HameL-Jouxov (= ibid. 104, sub C. tomentosum, 
BM, F, L, MICH). ST. LUCIA. Marquis Bay, 1. vi. 1958, G. R. PROCTOR 
(WRT). BARBADOS. Rockley Bay, 17. iii. 1899, (L, NY); Conset Bay, 
18. ii. 1899 (F, L): both distributed by Vickers as Alg. Barb. 38. 
Rockley Bay, 7. ii. 1899 (F); Carlisle Bay, 2. iv. 1903 (BM, L): both di- 
stributed by Vickers as Alg. Barb. 36, sub C. tomentosum. GUATE- 
MALA. Punta Palma, across bay from Puerto Barrios, 22. iv. 1940, 
STEYERMARK 39 829 (F). HONDURAS. La Ceiba, 30. ix. 1916, DYER A- 
118 (US). COSTA RICA. Bahia de Portete, 30. vi. 1945, Quirés 1267 
(WRT). PANAMA. Caledonia Harbor, 3. iv. 1939, TayLor 39—162 (F, 
L, MICH, PC, UC, US, WRT). Colon, 22. xii. 1909, Howe 6659 (K, NY, 
PC). COLOMBIA. Cabo de la Vela, 8.iv. 1939, TayLor 89—260 (F, 
MICH, UC, US, WRT). Puerto Colombia, i. 1936, Bro. ELras 1400 
(F, UC, US). Cartagena, 8. xi. 1857, Schott 36 (F, NY). VENEZUELA. 
Isla de Margarita, 1903, A. BLAKESLEE (S). Isla La Tortuga: Punta Are- 
nas, 18. iv. 1939, TayLor 39—415 (F, L, MICH, PC, UC, US, WRT). 
TRINIDAD. Port of Spain, 18. iv. 1989, TayLor 39—485 (F, L, MICH, 
PC, UC, US, WRT). Matelot, 30. vii. 1957, RicHARDSON 177 (TRIN). 
TOBAGO. Rockly Bay, 27. vii. 1959, RicHarpson 454 (TRIN). BRAZIL. 
Est. Ceara: Fortaleza, Dias DA Rocua 58 (WRT). Est. Paraiba: Cabo 
Branco, xii. 1920, von LuETzELBURG 158 (M). Est. Pernambuco: south of 
Recife, ii. 1945, L. G. WırLıams (DUKE). Est. Baia: Ilha de Itaparica, 
9. iv. 1952, Nonato 29 (SPF). Est. Espirito Santo: 20 mi. n. e. of Säo 
Joao da Barra, dredged from 22 m., 14. vi. 1950, W. BESNARD (SPF). Est. 
Rio de Janeiro: Niterdi, 24. viii. 1925, Schmitt 48 (WRT). Est. Säo 
Paulo: Villa Bella, Ilha de Säo Sebastiäo, 1925, Scamitt 21 (US, WRT). 


Habitat. — In shallow water on reefs and under ledges below low 


tide level or in pools; also dredged from depths to 73 meters [note by 
W. R. Tayror]. 


In attempting to formulate a concept of this species, it has not been 
possible to avoid the prejudice introduced by the nomenclatural impor- 
tance of the type material. Were the variation pattern so clear-cut as to 
make obvious the position of the type in this pattern, the type would 
have no more taxonomic significance than any other collection. In view 
of the confused, or at least vague, picture at hand, however, I have 
been led to work out whatever pattern may be discerned with the type 
collection as a point of reference. 3 

Vickers (1905), in a list of marine algae from Barbados, indicated 
Bath as the type locality for C. isthmocladum. A search of the Herbier 
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du Jardin botanique de l’État, Bruxelles, where her collections are 
housed, failed to reveal any specimen of this species from Bath, nor 
has any been seen among the numerous distributions of Algues de 
la Barbade 88°). If a specimen from Bath exists, it was probably 
the basis for the drawing in Phycologia Barbadensis (VICKERS & SHAW 
1908) and in that case would have been retained by Mary HELEN SHAW 
after Miss Vickers’ death. The location of Miss SHaw’s herbarium is 
not known to me. As neotype, therefore, I have selected a specimen 
from Conset Bay (very near Bath), collected by VICKERS on 18. ii. 1899 
and annotated by her, ,,Codium stenocladum“ (plate 115 [9], b). Pub- 
lished as C. isthmocladum, this species immediately became characte- 
rized by the basal constriction of its branches. This feature appears to 
result from attrition rather than from some constrictive force operating 
during growth. Like many gross morphological characters in Codium, 
this constriction is sporadic in distribution and only partly correlated 
with anatomy. 

In seeking an anatomical definition of this species, the utricles of 
hundreds of specimens were examined and measured, revealing pro- 
nounced variability from one area to another. The observation of cer- 
tain tendencies in all specimens, however, supports the recognition of 
only one species. One of the most striking anatomical features is the 
abundance of short, fat, asymmetrical gametangia. Most specimens are 
fertile, and in a fertile specimen almost every utricle bears two to se- 
veral gametangia simultaneously. Another striking feature is the wide- 
spread occurrence of propagative buds, designated by SCHMIDT (1923) 
„Brutkörper“, which undoubtedly are modified, abortive gametangia. 
Characters of greatest variability include shape of the utricles and the 
degree and pattern of thickening of their apices. In the type collection, 
in all distributions of C. isthmocladum made by Vickers, as well as in 
the material from Barbados, without constricted branches, distributed 
by Vickers under the name C. tomentosum the utricles are clavate to 
pyriform or goblet-shaped with a tendency toward truncate apices. The 
apices are moderately thickened (15—30 u) and characteristically with 
a central indentation (plate 110 [4], a). Relatively few „typical“ speci- 
mens have been examined from other localities: these came from the 
southeastern coast of the United States (plate 110 [4], b and c), the 
Virgin Islands, Puerto Rico (including the type of C. pilgeri; cf. plate 
110 [4], d), Martinique, Trinidad, Colombia, and Venezuela. Plants 
with utricles of „typical“ shape but of larger size and less apical thicken- 
ing are found on the west coast of Florida. Many specimens from these 


3) Many localities cited by VICKERS are not to be found on the labels of specimens 
distributed by her. 


508 Nova Hedwigia I, 3+ 4. Silva 


i So Se eee ee LT ee 
same areas as well as from other areas have only a small number of 
goblet-shaped utricles, the majority being cylindrical or cylindrical- 
clavate. These utricles have moderately to markedly thickened apices 
without a central indentation. A large group of specimens, mostly from 
the Greater Antilles, is remarkably uniform anatomically and represents 
the ultimate development in the trend toward cylindrical-clavate utric- 
les with markedly thickened apices (plate 110 [4], e and f). These plants 
have a bushy habit (plate 115 [9], a) with congested branching and are 
dark green and firm compared with „typical“ plants (plate 115 [9], c), 
which have a more lax habit and are light green, soft, and nitent. Con- 
stricted branches are found for the most part only on plants having 
relatively broad utricles with thin or slightly thickened apices. Marked 
thickening of apices of relatively broad utricles is found in populations 
from the Florida Keys and Puerto Rico. Conversely, plants having rela- 
tively slender utricles with only slightly thickened apices are also known, 
from several scattered localities. 


Codium isthmocladum as represented at Bermuda is uniform anato- 
mically and differs from that of other areas by the unthickened apices 
of large pyriform, goblet-shaped, or muffin-shaped utricles (plate 111 
(5), a and b). The Bermuda plants are distinctive in habit, also, in that 
branches in the middle and lower parts of a plant may be flattened and 
5—10 mm. broad, giving an aspect suggestive of C. decorticatum (plate 
116 (10). Indeed, this facet of the variation pattern was described by 
CorLıns and Hervey (1917, p. 56) as C. decorticatum var. clavatum 
[type from stone wall at Inlet, by Frascati Hotel, 20. xii. 1912, A. B. 
Hervey, NY]. While it is conceivable that genes of C. decorticatum 
have played a role in the origin of this taxon, there seems little doubt 
that it is more closely related to C.isthmocladum than to any other 
known species, and therefore I should like to propose the combination, 
Codium isthmocladum subsp. clavatum (Cott. & Herv.) comb. nov. 
Plants with flattened branches at times closely resemble C. decorticatum 
(cf. plate 116 (10) b), and in these cases the identity can be established 
only by a study of anatomical characters. One Bermuda collection 
(STEPHENSON BRG-10) is notable in that it comprises repent plants with 
anastomosing branches. The repent-anastomosing habit occurs spora- 
dically among normally erect dichotomously branched species of Co- 
dium (cf. also the discussion of repent forms of C. taylori). 


While the fair degree of geographical correlation suggests the feasi- 
bility of recognizing additional subspecies, especially for the popula- 
tions in Cuba, Jamaica, and Haiti (with their distinctive bushy habit. 
and cylindrical-clavate utricles with markedly thickened apices), the 
large number of intermediate specimens and our imperfect knowledge 
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of the seaweeds of the Caribbean region as a whole support the deci- 
sion at present merely to describe the variation pattern. 

It would be desirable to know the effects, if any, of habitat on habit 
and anatomy. It is my general impression that plants having congested 
branching and relatively slender cylindrical-clavate utricles with mar- 
kedly thickened apices are found primarily in the intertidal zone, pro- 
bably subject to rough wave action. By contrast, plants having a lax 
habit and large broad utricles with thin apices seem to be found pri- 
marily in the sublittoral, especially on offshore reefs. It is interesting 
to note that in Jamaica plants of the former type are extremely abun- 
dant in the intertidal zone all around the island, whereas plants of the 
latter type appear to be restricted to the shelter of Kingston Harbour. 
In Bahia de Guänica, Puerto Rico, plants of the former type grow in- 
tertidally while plants of the latter type grow at depths to 50 meters. 
In Florida and the Florida Keys, the species is almost entirely of the 
latter type and usually grows on offshore reefs or banks. In Bermuda, 
however, plants of subsp. clavatum, which anatomically are more si- 
milar to ,,typical“ plants than to those from the Greater Antilles, grow 
in shallow, though protected, water. 

The nearest relative of C. isthmocladum appears to be an undescribed 
species from the west coast of Africa, already in the literature as C. gui- 
neénse Sizva ined. (DANGEARD 1955; Lawson 1956). 


INTERGRADES 
Plates 108 (2), b and c; 117 (11) and 118 (12), a. 


Several specimens have been studied which exhibit combinations 
of characters best explained by assuming interspecific hybridization. 
Two specimens (HOWE 3525, Frozen Cay, Berry Islands, Bahamas, 
30.1.1905, NY; and Howe 6281, Port Morant, Jamaica, 10. iii. 1909, 
NY) look like unusually large lax plants of C. taylori, with the cervi- 
corn branching characteristic of that species (plate 118 (12) a), but the 
utricles are similar to those of C. isthmocladum except for their greater 
length/breadth ratio, indicating the influence of C. taylori genes (plate 
108 (2), c). Three collections (Howe 1318, Jupiter Inlet, Florida, 15. x. 
1902, NY; ScHoTT 210, Sisal, Yucatan, Mexico, xii. 1864, F, US; and 
A. Mog, Progreso, Yucatan, 19. xii. 1898, NY) are of plants with a habit 
immediately suggestive of C. decorticatum, but with some modification 
in the direction of C. isthmocladum: the internodes are long, but re- 
latively slender (3—4 mm. diam.) and terete (cf. plate 117 (11)). Utri- 
cular and gametangial characters are more OF less intermediate (plate 
108 (2), b). Propagative buds are occasionally found. 
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4. CODIUM TAYLORI sp. nov. 
Plates 112 (6), 118 (12), b; 119 (13) and 120 (14), a and b. 


Codium taylori Sı.va in Lawson 1956, p. 166; Sizva 1959, p. 140. 
Nomen nudum. Codium abreviatum ,,AGARDH in SCHRAMM & 
Maz& 1865, p. 47; 1866, p. 115. Nomen nudum. Maz&é & SCHRAMM 
1870—1877, p. 108. Nomen subnudum. 

Records UnderIncorrect Determinations. — Har- 
vEY 1858, p. 29 (p. p.); SCHRAMM & MAZÉ 1865, p. 47 (p. p.); 1866, p. 114 
(p. p.); Maz# & ScHramM 1870—1877, p. 106 (p. p.): as C. tomentosum. 
Martens 1871, p. 145, as C. tomentosum var. divaricatum. Dickie 1873, 
p. 180; 1874a, p. 151 (p. p.); 1874b, p. 315; MELLIss 1875, p. 381; Far- 
Low 1875, p. 377 (p.p.); 1876, p. 711 (p.p.); HEMSLEY 1884, p. 122 
(p. p.): as C. tomentosum. J. AGARDH 1887, p. 40 (p.p.), as C. tomen- 
tosum; p. 45 (p. p.), as C. lineare. DE Toni 1889, p. 491 (p. p.), as C. to- 
mentosum; p. 495 (p.p.), as C.lineare. Murray 1889, p. 237 (p. p.), 
as C. tomentosum; p. 238, as C. lineare. Môgrus 1890, p. 1074 (p. p.), 
as C.tomentosum. VickErs 1896, p. 300, as C.elongatum. KUNTZE 
1898, p. 411, as Lamarckia tomentosa. Vicxers 1905, p. 56 (p.p.); 
Vickers & SHAW 1908, p. 22 (p.p.); pl. XXVI; Corrıns 1909, p. 388 
(p. p.); BoRGESEN 1918, p. 115 (p. p.); CoLLıns & Hervey 1917, p. 55 
(p. p-); Howe 1918a, p. 508 (p. p.); 1920, p. 616 (p. p.); Schmipr 1923, 
p. 89 (p.p.): as C. tomentosum. Scumipt 1924, p. 89 (p. p.), as C. ad- 
haerens and C.tomentosum. BORGESEN 1925, p. 93, as C. tomentosum; 
p. 94, as C. elongatum. Taytor 1926, p. 124, as C. pilgeri and C. to- 
mentosum. TAYLOR 1928, p. 80, as C. pilgeri; p. 81, as C. tomentosum. 
TayLor 1930, p. 629, as C. decorticatum (p. p.) and PC. pilgeri. TAYLOR 
1931, p. 292 (p. p.), as C. decorticatum); p. 298, as PC. pilgeri and C. to- 
mentosum (p. p.). TAyLor 1942, p. 37, as C. repens and C. dichotomum; 
p. 38, as C. pilgeri and C. decorticatum (p.p.). Rayss 1955, p. 31, as 
C. dichotomum. Jory 1957, p. 67, as C. decorticatum. 

Thallus erectus, ad 15 cm. alt. ad septies (-novies) divaricate ramo- 
sus, ramis ambobus dichotomiae interdum non aeque evolutis, itaque 
ramificatio velut cervicornigera videtur; rami omnino aut saltem ad 
dichotomias plerumque complanati, (3-) 4—8 (-25) mm. lati, 3—4 mm. 
crass., cacuminibus obtusis. Thallus extrinsecus in utriculos singulos 
dissectus; utriculi cylindrici ad clavato, tenues (55-) 110—260 (-380) u 
diam., (550-) 650—1, 150 (-1, 450) u long., (2.5-) 8.5—7.5 (-9) plo lon- 
giores quam lati, apicibus paululum rotundatis aut subtruncatis; mem- 
brana utricularis 2.0-2.5 u crass., ad apices paululum ad modice incras- 
sata (-23 u), apicibus incrassatis lamellatis. Pili (aut pilorum cicatrices) 
abundantes, duo ad aliquot per utriculum, in zona 50—105 u infra 
apicem portati. Filamenta medullaria plerumque 15—35 u diam. Game- 
tangia ellipsoidea aut cylindrica, 45—85 u diam., 200— 300 (-350) u 
long., 1—2 per utriculum, omnia in pediculis brevibus (circa 8 u long.) 
in protuberatione parva 275—480 u infra utriculi apicem portata. 

Thallus composed of one to several erect fronds arising from crustose 
base; fronds to 15cm. high, divaricately dichotomously branched to 
7 (—9) orders; the two branches of a dichotomy at times not equally 
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developed and branching thus appearing cervicorn; branches usually 
flattened throughout or at least at dichotomies, (3—) 4—8 (—25) mm. 
broad, 3—4 mm. thick, tips obtuse. Thallus dissecting out into indi- 
vidual utricles; utricles cylindrical or clavate, slender, (55—) 110—260 
(—380) u diam., (550—) 650—1, 150 (—1,450) u long, (2.5—) 8.5—7.5 
(—9) X long as broad; apices slightly rounded or subtruncate; utricular 
wall 2.0—2.5 u thick, at apices slightly to moderately thickened (—28 u), 
incrassate apices lamellate. Hairs (or hair scars) abundant, two to se- 
veral per utricle in zone 50—105 u below apex. Medullary filaments 
mostly 15—35u diam. Gametangia slender, ellipsoidal or cylindrical, 
45—-85 u diam., 200—300 (—850) u long, one or two per utricle, each 
borne on short pedicel (about 8 4 long) on slight protuberance 275— 
430 u below apex of utricle. 


Type. — On rocks at end of peninsula, Pass-a-Grille Beach, Pinel- 
las County, Florida, 12. v. 1950, H, J. Humm (UC; isotoypes in AD, BM, 
MICH). 

Known Range. — Bermuda; east coast of Florida south of St. 
Augustine; Gulf of Mexico; Caribbean Sea; Brazil; Canary Islands; 
Cape Verde Islands; Ghana; St. Helena (?); Israel. 


Representative Collections Examined. — BERMUDA. 
Challenger Bank: dredged from 31 fms., Challenger Expedi- 
tion (BM, K). Hamilton Island: Harrington Sound, 28. vii. 1953, STE- 
PHENSON Bru-6 (UC). St. George’s Island: near head of Richardson’s 
Cove, 19. ii. 1949, TAYLOR & BERNATOWICZ 49-14 (F, UC, US). Castle 
Island: south side, 28. iii. 1949, TavLorn & BERNATOWICZ 49—477 (UC). 
FLORIDA. St. Johns Co.: St. Augustine, iii: 1897, A. H. Curtiss (G, 
K, NY). Palm Beach Co.: Jupiter Inlet, 16. x. 1902, Howe 1326 (NY). 
Monroe Co.: Sand Key, W. H. HARVEY (AG, BM, E, FH, K, NY, TGD): 
Garden Key, Dry Tortugas, 24. vi. 1924, TAYLOR 141 (NY, WRT); east 
side of Loggerhead Key, Dry Tortugas, 18. vi. 1925, TayLor 877 (WRT). 
Sarasota Co.: Tarpon Center [near Venice], 28. v. 1953, H. J. Humm 
(UC). Pinellas Co.: Mullet Key, 30. viii. 1954, S. A. EARLE (DUKE, UC). 
MEXICO. Veracruz, 27. i. 1956, H. Hitpesranp (UC). BAHAMAS. 
Samana Cay, 8. xii. 1907, Howe 5260 (NY). JAMAICA. Port Maria 
(US). PUERTO RICO. Mayagüez: west of mouth of Bahia de Guanica, 
on roots of Rhizophora, 80. vi. 1915, Howe 7262 (BM, F, PEA Kee 
MO, NY, PC, UC, US). Ponce: west of Ratones Island, dredged from 
18 m., 8. vii. 1915, Howe 7581 (NY). San Juan: Santurce, 16. v. 1908, 
Howe 1870 (NY). Culebra Island: iii. 1906, Howe 4286 (NY). VIRGIN 
ISLANDS. St. Croix: Cane Bay, 26. i. 1906, BerGesen 1418 (GC). ST. 
BARTHELEMY. Anse de l'Orient, 12. vi. 1952, Le Gatto 46 (WRT). 
SABA ISLAND. O. Kuntze (HBG). GUADELOUPE. Grande Terre: 
Port Louis, 16. iv. 1869, Maze, Alg. Guad. 840 (BM). Basse Terre: 
Basse Terre, on shell of Strombus gigas, 97. xi. 1857, Maze, Alg. 
Gu a d. 29 (BM). BARBADOS. Rockley Bay, 5. iii. 1903, A. VICKERS (K). 
St. Lawrence Rocks, 17. xii. 1898, A. Vickers (PC). COLOMBIA. Cabo 
de la Vela, 8. iv. 1939, TAYLOR 39-277 (MICH). Bahia Honda, dredged 
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from 16—18 m., 8. iv. 1939, TayLor 39—282 (MICH). CURACAO. 
Jan Tiel Beach, 23. iv. 1939, TayLor 39—594 (MICH). ARUBA. Punt 
Basora, 10. iv. 1939, Taytor 39—310 (MICH, US). VENEZUELA. 
Amuay, 183. v. 1957, ALDRICH 4 (WRT). TRINIDAD. Matelot, 30. vii. 
1957, Ricuarpson 186 (TRIN). Toco, 16. x. 1949, Dennis & BAKER 
(WRT). TOBAGO. Scarborough Bay, 19. vi. 1939, Taytor 39—495 
(MICH). Buccoo Bay and Reef, 20. iv. 1939, TayLor 39—506 (F, FH, 
MICH, UC, US, WRT). BRAZIL. Est. Baia: Salvador, 11. iv. 1952, 
Nonato 88 (SPF). Est. Rio de Janeiro: Cabo Frio, dredged,.H a ss l er 
Expedition 1021 (WRT). Est. Säo Paulo: Villa Bella, Ilha de Sao 
Sebastiäo, ix./x. 1925, Schmitt 15 (NY, US, WRT). CANARY ISLANDS. 
Tenerife: Orotava, 7.i. 1921, BorcEsEN 3054 (C). Gran Canaria: Playa 
de Santa Catalina, 3. iii. 1921, Borcesen 3338 (C); Las Palmas, 14. xii. 
1895, A. Vickers (BR). CAPE VERDE ISLANDS. Säo Vicente: Porto 
Grande, 1. xi. 1921, C. H. OstenreLp (C). GHANA. Pram Pram, 24. xi. 
1949, Foorr 663 (K). ST. HELENA. J. C. Metuiss (BM). ISRAEL. 
Bat Yam, 28. vi. 1958, I. FRIEDMANN (UC). 


Habitat. — Frequent on rocks and reefs in shallow water below 
low tide level [note by W. R. TayLor]; on mangrove roots; „... stations 
ombragées, près du niveau et jusqu’à 4 mètres de profondeur, sur des 
rochers ou dans des cuvettes, quelquefois épiphyte (a été trouvé a Bath- 
Yam sur Laurencia papillosa)“ [Rayss 1955, p. 81]; dredged from depths 
to 60 meters. 

From other erect species of Codium in the western Atlantic, C. tay- 
lori is distinguished anatomically by its slender cylindrical or clavate 
utricles with slightly rounded or subtruncate apices, and in habit by 
its divaricate, often cervicorn, branching in which the branches are 
flattened throughout or at least at the dichotomies. There is much va- 
riation in size of utricles (cf. Plate 112 (6), c and d) and in beadth of 
branches (cf. plates 118 (12), b and 119 (18), b) from one population 
to another, but the trends in both anatomy and habit are sufficiently 
distinctive to facilitate identification. Few geographic or environmental 
correlations could be perceived within the variation pattern. Plants 
from Trinidad and Tobago (plate 119 (13) b) have extremely broad 
branches. Material dredged from the Challenger Bank off Bermuda, 
both by the Challenger Expedition and by recent collectors, has uni- 
formly terete branches. Thalli with unbranched fronds 10 cm. long have 
been collected at Veracruz and along the Gulf coast of Florida. Two 
collections of plants anatomically referable to C.taylori but with ana- 
stomosing branches have come to hand: TayLor 89—595a (Jan Tiel 
Beach, Curacao, 23. iv. 1939, MICH, UC, US), which otherwise has 
the habit of C. taylori; and a plant from the Morant Cays, Jamaica 
(vi. 1950, C. B. Lewis, MICH), with the habit of a thick-branched 
C. repens. The type collection (Plate 112 (6), a and b; plate 119 (13) a) 
was so selected as to avoid extremes in habit and anatomy. 
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Two specimens which exhibit combinations of characters suggestive 
of hybridization with C. isthmocladum have been encountered. These 
have been discussed previously, in connection with that species. 

Codium taylori is closely related to C. pocockiae SILVA (1959, p. 138), 
from South Africa, but differs in its broader branches and the apices 
of utricles, which are slightly rounded to subtruncate and uniformly or 
symmetrically thickened rather than broadly rounded to subacute and 
asymmetrically thickened. TAYLOR (1928, 1942) delimited this taxon, 
but erroneously (following Howe’s determination) associated it with 
C. pilgeri Scumipt, the type of which is referable to C. isthmocladum 
(q. v.). 

Codium taylori is widely distributed in the tropical Atlantic. Only 
a few specimens from St. Helena have been available for study, and 
although anatomically they would be referred to C. taylori with little. 
hesitation, the branches seem to be terete rather than flattened. The 
occurrence of C. taylori in the eastern Mediterranean is less to be ex- 
pected and hence of greater interest. 

Codium abreviatum was accredited to C. AGARDH by SCHRAMM and 
Mazé, but nowhere in Acarpu’s published writings does this name 
occur (cf. J. AGARDH 1887, p, 48; Murray 1889, p. 238). In the first 
two editions of their ,,Essai de classification des Algues de la Guade- 
loupe“, ScHRAMM and MAZÉ gave the following data for this species: 
„Recueilli sur la coquille du Strombus gigas. — Basse-Terre. — En 
avril. — Tres-rare.“ In Herb. THuRET-BORNET there is a specimen la- 
belled ,,Codium abreviatum, CROUAN olim. 17 avril 57. Basse-Terre“ 
and another from Basse Terre dated ,,11 avril 1857,“ both of which are 
juvenile plants of C. taylori. In the third edition, Maz and SCHRAMM 
cited , Saintes (Anses sous le vent). — Trés-rare. — Coll. no 311 Ire 
Série. De couleur vert-bouteille.” A specimen of this collection has 
been found at Kew; it is also a juvenile plant of C. taylori (plate 120 
(14), a). I do not consider the reference to color as constituting valid 
description of this species. Similar phrases (e.g., „de couleur vert 
sombre velouté“) were applied to the other species of Codium obvious- 
ly without any intention of distinguishing among them. 

It is a pleasure to name this distinctive species after Professor WIL- 
Lıam RANDOLPH TAYLOR in recognition of his extensive contributions to 
our knowledge of seaweeds, especially in the western Atlantic, and in 
appreciation of his generous cooperation in my studies of Codium. 
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5. CODIUM REPENS CrouaAN frat. in VICKERS 
Plates 113 (7); 122 (16) and 123 (17), a. 


Codium tomentosum „AGArpH“ var. subsimplex Crovuan frat. in 
SCHRAMM et Maz& 1865, p. 47. [Type = Guadeloupe: Vieux Fort (Anse 
de la Petite Fontaine), vii. 1863, Mazé, Alg. Guad. 145, PC—B.] 

Codium tomentosum „AGARDH“ var. reptans CROUAN frat. in SCHRAMM 
et Mazié 1866, p. 115. [Nomenclatural synonym. ] 

Codium tenue KVETZING var. repens CROUAN frat. in MAZÉ et SCHRAMM 
1870--1877, p. 107. [Nomenclatural synonym.] Murray 1889, p. 238. 

Codium repens Crovuan frat. in Vicxers 1905, p. 56. [Validated by 
reference to description of C.tomentosum var. reptans.] Vickers & 
Spaw 1908, p. 28, p. XXIX. Coins 1909, p. 388. SCHMIDT 1928, p. 43, 
fig. 23. TayLor 1926, p. 123. TayLor 1928, p. 80, pl. 6, fig. 8; pl. 7, 
fig. 8. FELDMANN & Lami 1937, p. 187. 

Records Under: Incorrect( (Determinations: 7 
Dickie 1874d, p. 376; BorcESEN 1925, p. 93 (p. p.): as C. tomentosum. 

Excluded Records. — Taytor 1942, p. 37: Curacao [Jan Tiel 
Beach, 28. iv. 1989, TayLor 39—595a, MICH, UC, US = repent form of 
C. taylori]. Nasr 1947, p. 52: Red Sea [identity not yet established, 
but not C. repens. ] 

Thallus procumbent, irregularly to dichotomously branched; branches 
cylindrical to slightly flattened, 1—2 mm. diam. in certain plants, to 
5mm. broad in others, divaricate, intricate, anastomosing in lower part 
of thallus, here and there secondarily attached to substratum by tufts 
of rhizoids, often forming extensive mats. Thallus dissecting out into 
individual utricles; utricles pyriform, obovoid, clavate, or subcylindri- 
cal in slender branches, mostly clavate or subcylindrical in thicker 
branches, mostly 105—275 u diam., the length usually directly pro- 
portional to the diameter of the branch, mostly 330—550.u long in 
slender branches, 700—875 u long in thicker branches; apices rounded 
or slightly flattened; utricular wall 1.5 thick, at apices only very 
slightly thickened (to 4 or 6). Hairs (or hair scars) common, one to 
several per utricle, borne in zone 65—130 u below apex of utricle. 
Medullary filaments mostly 20—85 u diam. Gametangia ovoid to 
stoutly fusiform, 68—90 u diam., 205—225 u long, borne on pedicel 
ca. 10 u long, 1 (—8) per utricle, 225—290 (—350) u below apex of 
utricle. 


Known Range. — Bermuda; Florida (Dry Tortugas); Guade- 
loupe; Barbados; Curacao; Trinidad; Brazil; Canary Islands. 
Representative Collections Examined. — BERMU- 


DA. Challenger Bank, dredged from 30 fms., 18. viii. 1953, W. H. Sur- 
CLIFFE, JR. (UC). FLORIDA. Monroe Co.: Southwest Channel, Dry 
Tortugas, dredged from 18 fms., 11. vi. 1925, Tavıor 706 (WRT) 


. 
> 
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northwest of Loggerhead Key, Dry Tortugas, dredged from 1.5—5 fms., 
94. vi. 1925, TayLor 943 (NY, WRT). GUADELOUPE. Basse Terre: 
Vieux Fort, Anse de la Petite Fontaine, 19. iii. 1864, Mazz, Alg. Guad. 
145 (BM); ibid. 218 (K, PC—B); ibid. 1873 (BM, K); Anse Dupuy, 
95. ii. 1936, FELDMANN 3099 (MICH). BARBADOS. Cluff’s Bay, 2. iii. 
1903 (BM, FH, PC); Bath, 18. ii. 1899 (F, L); Conset Bay, 19. i. 1908 
(L); Rockley Bay, 17. iii. 1899 (BR); St. Lawrence Rocks, 17. xii. 1898 
(BR): all distributed by Vickers as Alg. Barb. 37. CURACAO. Boca 
Lagoen, 18. xi. 1948, WAGENAAR HUMMELINCK 1020 (L). TRINIDAD. 
Matelot, underside of rock ledge, 30. vii. 1957, Rıcuarpson 176 (TRIN). 
BRAZIL. Arquipélago de Fernando de Noronha, „rock pools under the 
peak“, 22. viii. 1887, RiDLEY, LEA & RamaceE (BM). Est. Pernambuco: 
dredged from 30 fms. off Recife, ix. 1873, Challenger Expedi- 
tion (K). CANARY ISLANDS. Gran Canaria: Bahia del Confital, 
14. iii. 1921, BorcEesen 3686 (C). 

Habitat. — On rocks and reefs in shallow water and in pools 
(Guadeloupe, Barbados, Curagao, Trinidad, Fernando de Noronha, 
Canary Islands; also dredged from depths to 55 meters (Bermuda, Dry 
Tortugas, Brazil). 

Codium repens in the tropical Atlantic is the morphological and eco- 
logical counterpart of the C. geppii complex in the Pacific, although the 
latter is much more widespread and common. The parallels in varia- 
tion pattern are interesting. In the Pacific, if one starts with the type 
specimen of C. geppii, which is a mat of divaricately branched cylin- 
drical fronds with branches 1—2 mm. diam., and proceeds through 
plants with progressively thicker branches, a continuous anatomical 
spectrum is revealed in which the apical characters of the utricles (in- 
cluding the diameter) remain fairly constant whereas the length in- 
creases proportionately with the size of the branch. Thus pyriform and 
obovoid utricles in slender branches appear as subcylindrical to clavate 
utricles in thicker branches. This same situation apparently obtains in 
C. repens. Slender-branched plants are known from Guadeloupe, Bar- 
bados (plate 123 (17), a), Curaçao (plate 122 (16), b), Trinidad, and 
Fernando de Noronha; plants with branches up to 5mm. diam. are 
common in shallow water at Barbados (plate 122 (16), a), and have 
been dredged off Bermuda, the Dry Tortugas, and Brazil. This great 
range of variation is distressing, but the relatively small amount of 
material available for study does not permit a more analytical treatment. 

A very slender Codium (branches about 2 mm. diam.) occurs in 
deeper waters off Bermuda (Challenger Bank, 30 fms., 18. viii. 1953, 
W. H. Surourre, Jr. UC) and the west coast of Florida (2 mi. s. e. of 
Alligator Point, Franklin County, 35 ft., 12. vi. 1954, H. J. Huma, UC). 
Unfortunately, gametangia have not been observed, a shortcoming 
which precludes a satisfactory taxonomic disposition of these plants. 
It is conceivable that they are representative of a species as yet un- 
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described; they show some similarity in both habit and anatomy to 
certain poorly understood plants in the Pacific (dredged in 40 m., Eni- 
wetok Lagoon, 6. vi. 1946, K. ©. Emery, UC). On the other hand, the 
utricles (plate 111 (5) c) are not strikingly different from those either 
of young plants of C.isthmocladum subsp. clavatum or of C. repens. 
In the plant shown in plate 123 (17), a, a single basal anastomosis is pre- 
sent. This feature, combined with the lack of significant discordance be- 
tween anatomical characters of these plants and those of C. repens, 
supports the conclusion to assign them tentatively to the C. repens 
complex. 

A plant from the Morant Cays with the habit of C. repens and the 
anatomy of C. taylori has already been mentioned (cf. C. taylori). 


6. CODIUM DECORTICATUM (Woopw.) Howe 
© Plate 114 (8); 120 (14), c and 121 (15). 


Ulva decorticata Woopwarp 1797, p. 55 [Type = „Mediterranean. 
Mr. Wiss,“ K]. Fucus tomentosus Hupson var. 5 elongatus TURNER 
1811, p. 1 [nomenclatural synonym]. Codium elongatum (TURNER) 
C. AGARDH 1822, p. 454. Agardhia areolata CaBRERA 1823, p. 99 [no- 
menclatural synonym]. Codium tomentosum STACKH. var. elongatum 
(TURNER) ARDISSONE 1887, p. 171. Codium decorticatum (Woopw.) 
Howe 1911, p. 494. 

Fucus fungosus DESFONTAINES 1800, p. 428 [Type = La Calle, Al- 
geria, Herb. DESFONTAINES, PC]. Ulva fungosa (Desr.) Porrer 1808, 
P..179. 

Myrsidrum dilatatum RAFINESQUE 1810, p. 99 [identity inferred from 
description and locality]. Codium dilatatum (Rar.) DELLE CHiaJE 1829, 
p. 14. 

Codium tomentosum STACKH. var. 6 divaricatum C. AGarpu 1822, 
p. 454 [Lectotype = Cadiz, Spain, CABRERA, AG 15 554]. Codium di- 
varicatum (C. AG.) BIAsoLeTTo 1841, p. 237. 

Codium decumbens Martius 1833, p. 19 [see text for discussion 
of type]. 

Codium simplex De Noraris 1846, p. 67, no men nudum [authen- 
tic specimen = Genova, Italy, 1845, De Norarıs, FI]. 

Codium elongatum (Turner) C. AG. var. u damaecornis Bory ex 
MONTAGNE 1846 b, p. 49 [Lectotype = ,,jetté à la côte de Cadiz,“ Spain, 
1829, Monarp FRÈRES, Herb. Bory, PC-B]. Codium damaecorne (Bory 
ex Mont.) KUETzING 1856, p. 34, as to name only. 

Codium elongatum (Turner) C. Ac. var. ß axillare Bory ex MONTAGNE 
1846 b, p. 49, pl. 18, fig. 1, f [Lectotype = ,,jetté sur les plages d’Al- 
ger,“ Algeria, iii. 1840, Bory, Herb. Bory, PC-B]. 
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Codium chazaliei Weser-van Bosse 1899, p. 134 [Type = „Branco, 
près du Cap Vert ... dragué par M. Versluys à une profondeur de quel- 
ques brasses,“ L]. 

The following lists of references exclude those which pertain solely 
to continental Africa and Europe. 


References as Codium decorticatum. — COLLINS & 
Hervey 1917, p. 55. Howe 1918a, p. 503. Hoyt 1920, p. 483, pl. 85, 
fig. 2. Scumipt 1923, p. 52 (p. p.). Howe 1928, p. 188. TAYLOR 1928, 
p. 78. Scumipt 1929a, p. 342; 1929 b, p. 104. TAYLOR 1930, p. 629; 1931, 
p. 292 (p. p.). Howe 1931, p. 606. Scumipr 1931, p. 21. SETCHELL 1938, 
p. 187. TayLor 1942, p. 38 (p. p.). Wırrıams 1948; 1949.a, p. 686; 1949b, 
p. 19. Pearse & WILLIAMS 1951, p. 151. STEPHENSON & STEPHENSON 
1952, pp. 32, 33. 


References as Codium elongatum. — MONTAGNE 1846a, 
p. 13 [Rio de Janeiro, 1831-1833, GaupıcHAUD, PC]. KÜTzING 1849, 
p. 501 (p. p.) [Rio de Janeiro, HER. Binper, L]. Martens 1866, p. 16 
[Rio de Janeiro, SCHOTTMÜLLER, B: specimen destroyed in 1943, identity 
inferred]. Martens 1870, p. 301; 1871, p. 145 [Brazil, GLaziou 4649, 
4640, C]. J. AcarpH 1887, p. 46 [Rio de Janeiro, LancsporFF, AG]. DE 
Tonı 1889, p. 496 (p.p.) [Rio de Janeiro, LANGSDORFF, AG]. Môgrus 
1890, p. 1074 [Brazil, GLAZIOU 4638, 4639, 4640, C]. ASKENASY 1897, 
p. 157 [Cape Verde Islands: Santo Antäo, Carposo; Sao Tiago, vii. 
1874, NAUMANN: original specimens at B destroyed, identity inferred 
from description]. Corııns 1909, p. 388 (p. p.) [Atlantic, Florida, Mrs. 
G. A. Hatt = Phyc. Bor. Amer. 627, NY]. BoRGESEN 1913, p. 116 [St. 
Jan Island, dredged off America Hill, 17. iii. 1906, BORGESEN 2047, C]. 


References as Codium decumbens. — Marrıus 1838, 
p. 19. Montacne 1839, p. 8, pl. 3, fig. 2 [San Blas, Argentina, D ORBIG- 
ny, PC-M]. SETCHELL 1933, p. 190 [Rio de Janeiro, Gzaziou 2445, BR; 
Puerta de la Palma, Uruguay, CARMEN DE Franc, UC]. 


Records Under Incorrect Determinations. — Mon- 
TAGNE 1840, p. 182 (p.p.); 1860, p. 218; BaıLey & Harvey 1862, pp. 
165, 167 (p.p.); Scuramm & Maze 1865, p. 47 (p.p.); 1866, p. 114 
(p.p.); MAZÉ & SCHRAMM 1870—1877, p. 106 (p.p.); MARTENS 1870, 
p. 301 (p.p.); MARTENS 1871, p. 145; Dickie 1874c, p. 347; REIN 
1874, p. 153; Hemstey 1884, p. 122 (p.p.); J. AGARDH 1887, p. 40 
(p. p.); AskENASY 1888, p. 10; Murray 1889, p. 237 (p. p.); ASKENASY 
1897, p. 157 (p. p.); Horr 1920, p. 432, pl. 85, fig. 1: as C. tomentosum. 
TavLor 1942, p. 38 (p. p.), as C. isthmocladum. Jouy 1953, p. 151 (p. Dy 
as C. isthmocladum?. 


Excluded Records of Codium decorticatum. — Tay- 
Lor 1930, p. 629; 1931, p. 292 (p. p.): Brazil [Cabo Frio, HASSLER Ex- 
pEDITION 1021, WRT = C. taylori; Ilha Paqueta, 19. viii. 1925, SCHMITT 
31, US, WRT = C. isthmocladum; Villa Bella, Ilha de Sao Sebastiäo, 
ix/x 01995, Scumrrr 21, US, WRT = C. isthmocladum]. Taytor 1942, 
p. 39 (p. p.): Colombia [Cabo de la Vela, 8. iv. 1939, TAYLOR 39—277, 
MICH — C. taylori]. Jory 1957, p. 67: Brazil [Praia de Paranapoan, 
Baia de Säo Vicente, Est. Sao Paulo, 19. vi. 1955, JoLy 133-1955 SEE 
= C.taylori]. 
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Excluded Records of Codium elongatum. — VICKERS 
1896, p. 300: Canary Islands [Las Palmas, Gran Canaria, 14. xii. 1895, 
Vickers, BR = C. taylori]. Vickers & SHaw 1908, p. 22, pl. XXVII: 
Barbados [Carlisle Bay, 6. iv. 1903, Vickers, Algues de la Bar- 
bade 36, as C. tomentosum, K, NY, PC = C.isthmocladum]. Bor- 
GESEN 1995, p. 94, fig. 89: Canary Islands [Orotava, Tenerife, 7. i. 1921, 
Borcesen 3054, C = C. taylori]. 

Thallus composed of one to several erect fronds arising from crustose 
base; fronds to 1 (—1.5) m. high, regularly dichotomously branched, 
at times proliferous; branches wholly terete, flattened only at the dicho- 
tomies, or flattened almost throughout; interdichotomies usually terete 
or slightly compressed, 6—25 mm. broad; dichotomies often flattened, 
expanded, cuneate, to 6 (—9) cm. broad; branching often congested at 
base of plant, more open distally, dichotomies 8—40 cm. distant, ter- 
minal segments to 60 cm. long; in some plants dichotomies approxima- 
tely equidistant in lower 2/3, closer together distally. Thallus dissecting 
out into individual utricles; utricles cylindrical or clavate, (115—) 220— 
500 (—850) u diam., (790—) 1,100—1,750 (2,000) u long; apices round- 
ed, truncate, or depressed; utricular wall 1.5—2 u thick, at apex very 
slightly thickened (4—8 u). Hairs (or hair scars) variable in occurrence, 
when present usually abundant (—12 per utricle), irregularly arranged 
in zone 145—330.u below apex of utricle. Medullary filaments (23—) 
35—85 (—108) u diam. Gametangia lance-ovoid, (58—) 70—125 u 
diam., (144—) 185—300 (—890) u long, several (—7) per utricle, each 
borne on pedicel 10—15 u long on protuberance 430—650 u below 
apex of utricle. 

Known Range. — Bermuda; Ocracoke (near Beaufort), North 
Carolina, to Key West, Florida; Caribbean Sea; Salvador, Brazil, to 
Puerto Madryn, Argentina; Mediterranean Sea; west coast of Africa 
from Gibraltar to Swakopmund, South West Africa; Azores; Madeira; 
Canary Islands; Cape Verde Islands. 

Representative Collections Examined. — BERMU- 
DA. Hamilton Island: Harrington Sound, 3. v. 1912, CorLums 7216 (NY). 
St. George’s Island: Tobacco Bay, 28. vi. 1900, Howe 275 (NY). Cooper’s 
Island: 2. viii. 1913, Corzins 7702 (= Phyc. Bor. Amer. 2017, BM, BR, 
C, F, L, MICH, NY, UC, WRT). NORTH CAROLINA. Carteret Co.: 
Bogue Beach, Beaufort, 29. viii. 1907, W. D. Hoyr (NY); Shark Shoals 
Jetty, Beaufort, 22. vi. 1949, Wırnıams 210 (UC); Beaufort, iv/v. 1947, 
STEPHENSON & STEPHENSON BM (N) 9, BS-6 (UC). SOUTH CAROLINA. 
Charleston Co.: Charleston, 1865, N. Pike (BKL). FLORIDA. Duval 
Co.: Atlantic, Mrs. G. A. HALL (= Phyc, Bor. Amer. 627, BM, BR, C, F, 
L, M, MICH, NY, PC, UC, W, WRT, WU). St. Johns Co.: St. Augu- 
stine, 4. x. 1902, Howe 1196 (NY). Volusia Co.: Coronado Beach, iii. 
1902, Mrs. C. E. Burnerr (NY). Brevard Co.: Cocoa Beach, 20. vii. 
1942, L. Eusanx (UC). Palm Beach Co.: Jupiter Inlet, 13. x. 1902, Howe 
1263 (NY). Monroe Co.: Key West, Mrs. G. A. HALL (NY). VIRGIN 
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ISLANDS. St. Jan: dredged from 15 fms. off America Hill, 17. iii. 1906, 
BorcESEN 2047 (C). ST. BARTHELEMY. Anse de l'Orient, 12. vi. 1952, 
Le Gatto 46 (WRT). GUADELOUPE. Grande Terre: Moule, ix. 1857, 
Mazé, Alg. Guad.115 (PC). COSTA RICA. San Lucas, 15. i. 1930, 
VaLErIO 850 (NY, S). VENEZUELA. Isla La Tortuga: Punta Arenas, 
13. iv. 1939, TayLor 39—416 (MICH, UC, US, WRT). TOBAGO. Buc- 
coo Bay, 20. iv. 1939, TAYLOR 89—505 (F, L, MICH, PC, US, W, WRT); 
wip. TAYLOR 39—507 (MICH, US). BRAZIL. Est. Baia: Salvador, 
J. Guiror (PC). Est. Espirito Santo: 20 mi. n. e. of Säo Jodo da Barra, 
dredged from 22 m., 14. vi. 1950, W. Besnarp (SPF). Est. Rio de Ja- 
neiro: Cabo Frio, 8. viii. 1915, Rose & RUSSELL 20683 (NY); Icarai, 
HassLer Expepition 1090, 1091, 1095 (WRT); Juparayba Island, VT vil: 
1915, Rose & RussELL 20 280 (NY); Ilha Paqueta, 19. viii. 1925, SCHMITT 
37 (US, WRT); Pedra de Itapuca, Niterdi, 24. viii. 1925, SCHMITT 43 
(WRT.) Est. Sao Paulo: Villa Bella, Ilha de Sao Sebastiäo, ix./x. 1925, 
Scumitt 25 (NY, US, WRT). Est. Parana: Ilha do Farol, Caioba, 4. xi. 
1950, Jory 369 (SPF). Est. Santa Catarina: Praia da Armacäo de Ita- 
pocoroia, 11. xi. 1952, JoLY 1093 (SPF). URUGUAY. Depto. Rocha: La 
Paloma, 6/7. xi. 1934, HerTER 1267a (S). Depto. Maldonado: Punta del 
Este, FeLirrone 1829 (NY). ARGENTINA. Prov. Buenos Aires: Mar 
del Plata, 27.i.1952, S. A. GUARRERA (BA); Pto. San Blas, ii. 1932, 
Dacurrre (BA). Terr. Chubut: Pto. Madryn, 1915, M. DoELLO JURADO 
(BA). ATLANTIC SPAIN. Cädiz, ii. 1852, J. LANGE (S). MEDITERRA- 
NEAN SPAIN. Balearic Islands. Menorca: Ciudadela, 9. vii. 1867, 
J. Ropricuez (W). MEDITERRANEAN FRANCE. Départ. Var: Tou- 
lon, 1842, J. Acarpn (W). Départ. Corse: Bastia, 1869, J. DesEAux (G). 
ITALY. Liguria: Genova, viii. 1845, G. pe Norarıs (FI). Campania: 
Napoli, x. 1856, C. CRAMER (BM, M). Sardinia: Cagliari, 1866, MARCUCCI 
(= Un. Itin. Crypt. XVII: FI, M, S, W). YUGOSLAVIA. Split, 10. xi. 
1935, V. Voux (W). Dubrovnik, 20. viii. 1948, A. Ercecovié (UC). 
ISRAEL. Wadi-Rubin, 18. vii. 1953, T. Rayss (UC). ALGERIA. La 
Calle, vi. 1839, N. Bov£ (G). Oran, 27. ix. 1836, Rousse 732 (PC). 
SPANISH MAROCCO. Ceuta, 1906, M. GANDOGER (K, W). Tanger, 
Algae Schousboeanae 86 (BM, G, PC, S, WU). MOROCCO. 
Rabat, xi. 1941, DANGEARD 106 (UC). FRENCH WEST AFRICA. Po- 
penguine, near Dakar, 5. vii. 1951, DANGEARD 6006 (UC). ANGOLA. 
Luanda, x. 1853, WELWITSCH 48 (BM). SOUTH WEST AFRICA. Swa- 
kopmund, 31. x. 1947, Ropın 2161 (UC). AZORES. Fayal: Feteiras, 
viii. 1952, CHAPMAN & WANSTALL (BM). MADEIRA. Säo Vicente: U.S. 
Exploring Expe dition 1838—1842 (NY). CANARY ISLANDS. 
Lanzarote: Arrecife, P. WEBB (PC); 1846, BOURGEAU 1227 (PC). CAPE 
VERDE ISLANDS. Sao Vicente; Porto Grande, 1. xi. 1921, “Ore. 
OstENFELD (C). Säo Nicolao: 1851, C. Bote (PC - M, W). 

Habitat. — On rocks in sheltered shallow water and dredged from 


moderate depths [note by W. R. TayLor]; on bricks, shells, wire, and 
other objects in clear sandy shoals, and on jetties, extending into the 
lower littoral zone in exposed places [WILLIAMS 1948]. 

Codium decorticatum is one of the better known species of its genus, 
thanks to the excellent study by WILLIAMS (1948), who presented inter- 
esting and important data on growth, reproduction, and ecology. Ac- 
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cording to Wırrıams, local distribution is determined by three factors: 
the presence of a suitable substratum within the vertical range, turbi- 
dity, and salinity. Variability of both habit and anatomy is appreciable, 
although less than might be expected in a species of such wide geo- 
graphic range. Both habit and anatomy are strongly influenced by age 
and by environmental factors. Branches of juvenile plants are wholly 
terete or only slightly flattened, whereas those of mature plants often 
are markedly flattened, especially at the dichotomies. Quiet, clear water 
seems conducive to the development of luxuriant plants with flattened 
cuneate dichotomies and long terete internodes (plate 121 [15]). Turbid 
or turbulent water seems conducive to the development of short plants 
with congested branching, the branches frequently remaining terete 
(plate 120 [14], c). Anatomically, C. decorticatum is distinguishable by 
its large utricles, the size of which is proportional to the age of the 
plant, the largest being found in luxuriant plants with broad dichoto- 
mies (as at Bermuda and Beaufort). Three plants which exhibit com- 
binations of characters suggestive of hybridization with C. isthmocla- 
dum have been encountered. These have been discussed previously, in 
connection with that species. 


Codium decorticatum has several close relatives in various parts of 
the world, including C. duthieae in Australia and South Africa and 
C. cylindricum in Japan and Pacific Mexico. 


Although C. decorticatum ranges widely in the tropical and sub- 
tropical Atlantic, it has a surprisingly spotty distribution in the western 
Atlantic. It seems to be absent from the Greater Antilles and scarce 
in the Lesser Antilles. It is notably abundant at Bermuda and along the 
southeastern coast of the United States, but absent from the Gulf coast 
of Florida. 


The identity of Codium decumbens has long been in doubt. J. AGARDH 
(1887, p. 45) listed it as a synonym of C. lineare C. Ac. (1822), which 
has been shown elsewhere in this paper to be referable to C. vermilara 
(Ozivi) DELLE CHIAJE. SETCHELL (1933) resurrected C. decumbens for 
the material from the east coast of South America that he considered 
closely related to, but specifically distinct from, C. decorticatum. I can 
find no basis for separating this material from that species. In deter- 
mining the application of C. decumbens, neither SETCHELL nor I was. 
able to locate any specimen that could be judged incontrovertibly the 
type of the species. Martius cites, „In portu Soteropolitano [Salvador] 
frequentem legi, prope Sebastianopolin [Rio de Janeiro] cl. Bryricn,“ 
but no specimen definitely collected either by Martius or by BEyRICH 
has been found. However, two „authentic“ specimens have been lo- 
cated and studied, the first of which is hereby designated lectotype: 
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(1) „Codium decumbens Marr. [and in another handwriting] Brasi- 
lien. Sp. auth.“ (M; photo published as Pl. 27, fig. 2, in Setchell 1933). 
This is clearly C. decorticatum. 

(2) „Codium decumbens v. Mar.! fl. brasil. Cod. tomentosum forma. 
Brasilia. dedit v. Cuamisso.“ (HBG). This is a small part of a terete, 
dichotomously branched thallus. Anatomically it seems referable to 
juvenile C. decorticatum, although the habit does not especially support 
this identification. 

In establishing C. tomentosum var. divaricatum, C. AGARDH cited 
two specimens: one from Cadiz, sent by Caprera; and one from 
Australia, conserved in the Muséum National d’Histoire Naturelle, 
Paris. The Paris specimen not having been located with certainty, I 
designate as lectotype the CABRERA specimen, which is representative 
of C. decorticatum. A list of unverified and erroneous records of this 
variety is given in the section „Excluded Species.“ 


EXCLUDED SPECIES 


Codium adhaerens C. Ac. 


All western Atlantic records of this species for which specimens have 
been located have proved referable to C. intertextum. In the absence 
of any other western Atlantic species similar to C. adhaerens, the un- 
verified records may reasonably be assumed to be referable to C. inter- 
textum. 

MonTAGNE 1846a, p. 15: Brazil [Rio de Janeiro: specimen. not lo- 
cated]. 

Kemp 1857, p. 154: Bermuda [specimen not located]. 

SCHRAMM & Mazi 1865, p. 47; 1866, p. 114; Mazi & SCHRAMM 1870— 
1877, p. 107: Guadeloupe [Vieux Fort, vi. 1855, ScHRAMM, PC-B; Grand 
Bourg, iii. 1861, MAZE, BM, K; both distributed as Alg. Guad. 134]. 

MARTENS 1870, p. 301: Brazil [Rio de Janeiro: specimen not located]. 

Re 1874, p. 153: Bermuda [cf. Kemp 1857]. 

HemsLey 1884, p. 123: Bermuda [cf. Kemp 1857; MOSELEY, Chal- 
lenger Expedition, Kr. 

J. Acarpu 1887, p. 37: „ad Insulas Indiae occidentalis” [Guadeloupe: 
Gosier, Maz£, A lg. Guad. 1872‘), AG]. 

Hauck 1888, p. 468: Puerto Rico [near Manati, 12. iv. 1887, SINTENIS 
A125, L,-UC]. 

De Toni 1889, p. 489: „ad insulas Indiae occidentalis“ [cf. J. AGARDH 
1887]. 


4) erronously cited 1372 in MAZE & SCHRAMM 1870—1877. 
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Murray 1889, p. 237: Guadeloupe [cf. ScHRAMM & MAZE 1865, 1866; 
Mazi & Schramm 1870—1877]; Bermuda [cf. Kemp 1857, HEMSLEY 
1884]. 

Môerus 1890, p. 1074: Brazil [Grazıou 4597, Gi: 

Couns 1901, p. 246: Jamaica [Port Antonio, viii. 1894, PEASE & Bur- 
LER: specimen not located; HUMPHREY 293, NY]. 

Scumipt 1923, p. 27: Bermuda [Tucker’s Town, 25. iv. 1912, COLLINS 
7070, distributed as Phyc. Bor. Amer. 2018]; Brazil [Grazıou 
4597, C]. 

Scumipt 1924, p. 89: Brazil [Jacuacanga®), vii. 1917°), Von LuET- 
zELBURG 15 330, M; 15 341: original collection at B destroyed, no dupli- 
cate at M; 15 453: duplicate at M = C. taylori, but the citation of 15 453 
also under C. tomentosum suggests a clerical error]. 


Codium adhaerens var. arabicum (KuETz.) CROUAN fr. 


Mazé & Schramm 1870—1877, p. 107: Guadeloupe [Gosier, 2. ii. 
1868, Mazé, Alg. Guad. 1872*), AG, BM; Moule, v. 1857, Con- 
QUERANT, PC-B; Port Louis, 16. iv. 1869, Maz£, Alg. Guad. 841, BM, 
K; Trois Rivières, Mazé, Al g. Guad. 392, PC-B, K = C. intertextum]. 

Murray 1889, p. 237; Guadeloupe [cf. Maze & SCHRAMM 1870— 
1877]. 

Codium bursa (L.) C. Ac. 


This species has been reported from the western Atlantic twice: 
Kemp 1857, p. 154, from Bermuda [this record was cited by Reın 1874, 
p. 158, and by Murray 1889, p. 237]; and (with a query) Joy 1958, 
p. 151, from off the coast of Brazil. Unfortunately, the Kemp specimen 
has not been located’). Extensive collecting in Bermuda (by Coins, 
Hervey, TAYLOR, BERNATOWICZ, and others) has failed to reveal anything 
that might even suggest C. bursa. In this connection it is appropriate 
to quote Rein (1874, p. 148): „Hierbei kann ich die Bemerkung nicht 
vermeiden, daß ich über das Vorkommen mancher von Kemp ange- 
führten Art begründete Zweifel habe und daß ich glaube, es liegen hier 
Irrthümer vor, hervorgegangen aus falscher Bestimmung oder aus Ver- 
wechselung des Fundortes von anderwärts gesammelten Arten.“ 

The material upon which the Jory record is based was kindly loaned 
for examination; it seems best referred to C. spongiosum. In the Rijks- 
herbarium, Leiden, there is a specimen of C. bursa labeled ‚Rio de 


5) erroneously spelled Jaquaranga by SCHMIDT, 

6) dated iii. 1916 in his introductory remarks. 

7) COLLINS & HERVEY 1917, p.5, state that they were able to examine KEMP’s 
collection through the kindness of his daughter, Mrs. JANE A. SUTHERLAND, but 
its present location is not known to me. 
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Janeiro. Herb. Hauck ex Herb. Suxr.“ No other specimens of C. bursa 
purportedly from Brazil, having come to my attention, I am inclined to 
doubt the locality. Codium bursa probably is restricted to the eastern 
Atlantic and Mediterranean. 


Codium difforme KUETz. 


All western Atlantic records of this species for which specimens have 
been located have proved referable to C. intertextum. In the absence 
of any other western Atlantic species similar to C. difforme the unveri- 
fied records may reasonably be assumed to be referable to C. inter- 
textum. 

Dicke 1877, p. 488: Bermuda [MosELEY, CHALLENGER EXPEDI- 
TION, K]. 

Vicxers 1905, p. 56; Vickers & SHAW 1908, p. 22, pl. XXV: Barbados 
[Rockley Bay and Cluff’s Bay: specimens not located; St. Lawrence, 
6. iii. 1903, Vicxers, Alg. Barb. 85, NYE: 

Cozzins 1909, p. 387: Florida [specimen not located]; West Indies 
[cf. Vickers 1905, Vicxers & SHAW 1908]. 

Borcesen 1913, p. 115: Virgin Islands [Little Princess, St. Croix, 
BORGESEN: specimen not located; St. Croix, O. HANSEN GANNESKOV, Gills 

Scumipr 1923, p. 31: Barbados [Maxwell, 31. xii. 1902, VICKERS: spe- 
cimen examined by SCHMIDT at B destroyed, duplicate at C]; Guade- 
loupe [Trois Rivières, 1. vi. 1868, Mazé, Alg. Guad. 3922), PC-B, KT; 
Bahamas [Samana Cay’), 3. xii. 1907, Hower 5262, K, NY, RGA UG: 
US]. 

Codium lineare C. Ac. 


This species, originally described from Cadiz (C. AcarpH 1822, 
p. 455), was first attributed to the western Atlantic by J. AGARDH (1887, 
p. 45) on the basis of specimens from Cuba (LizsMann) and Guadeloupe 
(Ducnassainc). Both specimens have been examined in the AGARDH 
Herbarium: the former is referable to C. taylori, the latter to €. isthmo- 
cladum. On the basis of C. decumbens Martius, which he listed as a 
synonym, J. AGARDH further attributed C. lineare to Brazil. As indicated 
elsewhere in this paper, C. decumbens seems best referred to C. decor- 
ticatum. De Tonı (1889, p. 495), in transcribing J. AGARDH’s account 
of C. lineare, introduced „MARTENS“ in error for ,,MARTIUS". Murray 
(1889, p. 238), in his catalogue of West Indian marine algae, merely 
repeated J. AGARDH'S records. In his monograph, Scumipr (1923, p. 58) 
included C. lineare with the concept established by J. AGARDH, attri- 
buting it to Brazil and, with a query, to the West Indies. Finally, TAYLOR 


8) erroneously cited 397 by SCHMIDT. 
9) erroneously cited Samava Bay by SCHMIDT. 
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(1931, p. 292), on the basis of previous records, listed C. lineare for 
Brazil, but with a query. 

SETCHELL (1933, p. 189) pointed out the uncertain identity of this spe- 
cies. The type specimen (AG 15 627), sent to C. AGARDH by CABRERA 
under the name Lamarkia/Agardia ramentacea (published as Agardhia 
ramentacea by CABRERA in 1823), was studied by SETCHELL (cf. his pl. 
27, fig. 1; pl. 29, fig. 8), who concluded that ,,[the utricles] much more 
closely resemble those of the Mediterranean C. vermilara, which may 
prove to be distinct, at least varietally, from typical Atlantic C. dicho- 
tomum“, than those of C. elongatum [= C. decorticatum]. From my 
study of the type I fully agree with SETCHELL that it is a proliferous, 
irregularly formed frond of C. vermilara, a species common at Cadiz 
and one which throughout its range is relatively uniform anatomically 
but variable in habit. Codium lineare thus should be excluded not only 
from the western Atlantic flora but as an autonomous species. 


Codium tomentosum STACKH. 


This species is usually considered cosmopolitan, but as circumscribed 
in a recent study (Sitva 1955) it is seen to be restricted to the north- 
eastern Atlantic. More than 30 species have passed under the name 
C. tomentosum; records of this species in the western Atlantic have 
been based on C. isthmocladum, C. taylori, C. repens, and C. decorti- 
catum. In the following list, records are included for the islands of the 
northeastern Atlantic, but not for continental Africa and Europe. 

MONTAGNE 1840, p. 182: Canary Islands [Arrecife, Lanzarote Island, 
Wess, PC, PC-M = C. decorticatum]. 

Hoorer 1850, p. 29: Florida [Apalachicola, Hooper, NY = C. isthmo- 
cladum]. 

ASHMEAD 1857, p. vi: Florida [Manatee River, ASHMEAD, TCD = 
C. isthmocladum]. 

Kemp 1857, p. 154: Bermuda [specimen not located]. 

Harvey 1858, p. 29: Florida [Apalachicola, viii. 1851, Pike, TCD = 
C. isthmocladum; Manatee River, AsHMEAD, TCD = C. isthmocladum; 
Key West, Harvey, TCD = C. taylori]. 

MONTAGNE 1860, p. 218: Cape Verde Islands [Säo Nicoläo, 1851, 
Bote, PC-M") = C. decorticatum]. 

Harvey & SCHOTT 1861, p. 178: Colombia [Cartagena, 8. xi. 1857, 
SCHOTT 36, F, NY = C. isthmocladum]. 


10) In Herb. MONTAGNE there is a specimen collected in the Cape Verde Islands 
by BOLLE (Sao Vicente, x. 1851) not cited by MONTAGNE. This specimen, which is 
referable to C. taylori, rather than tha Sao Nicoläo specimen, bears the notation 
,inter maris rejectamenta“, thus suggesting a clerical error. 
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Baie & Harvey 1862, p. 165: Brazil [Rio de Janeiro, WILKEs, US: 
Exploring Expedition, NY = C. decorticatum]; p. 167: Ma- 
deira [Säo Vicente, ibid., NY = C. decorticatum]. 

SCHRAMM & Mazü 1865, p. 47; 1866, p. 114; Mazé & SCHRAMM 1870 — 
1877, p. 106: Guadeloupe [Moule, Maze, Ale yGowa ds 29, KG 
isthmocladum; ix. 1857, ibid. 115, PC-B = C. decorticatum; Basse 
Terre, 27. xi. 1857, ibid. 29, BM = C. taylori; Capesterre, 1bid 29; 
K = C. isthmocladum; Gosier, ibid. 840, K = C. isthmocladum; Port 
Louis, 16. iv. 1869, ibid. 840, BM = C. taylori; no specimens located 
for Marie Galante, Saintes, Sainte Rose, Trois Riviéres, or Pointe-a- 
Pitre]. 

Martens 1870, p. 301: Brazil [Bahia, Martius: specimen not located 
with certainty; Rio de Janeiro, BEYRICH: specimen not located with 
certainty; Rio de Janeiro, GLAZIOU 3360, 4638, C = C. decorticatum]. 

Martens 1871, p. 145: Brazil [GLAZIOU 3360, 4638, C = C. decor- 
ticatum]. 

FarLow 1871, p. 207: Cuba [1865, WRIGHT, FH = C. isthmocladum]. 

Dickie 1874a, p. 151: Barbados [Rawson & Watts, BM; Here. J. E. 
Gray, BM; both mixtures of C. isthmocladum and C. taylori]. 

Dickie 1874b, p. 315: Bermuda [dredged from 81 fms., MOSELEY, 
Challenger Expedition, BM, K = C. taylori]. 

Dickie 1874c, p. 347: Cape Verde Islands [Säo Vicente, viii. 1878, 
MosELey, Challenger Expedition, K = C. decorticatum]. 

Dickie 1874d, p. 376: Brazil [Barra Grande, near Pernambuco, dred- 
ged from 30 fms., ix. 1873, MoseLey, Challenger Expedition, 
K = C. repens]. 

Rein 1874, p. 153: Bermuda [1862, Reın 436, FR = C. decorticatum; 
cf. Kemp 1857]. 

Eaton 1875, p. 5: Florida [Cedar Keys, viii. 1874, PALMER, Be Hee 
— C. isthmocladum]; Bahamas [Nassau, v. 1874, PALMER, FH = C. 
isthmocladum]. 

FarLow 1875, p. 377; 1876, p. 711: Florida [cf. Harvey 1858]. 

Hemsıey 1884, p. 122: Bermuda [cf. Kemp 1857, Dickie 1874b, REIN 
1874]. | 

J. AcarpH 1887, p. 40: „ad littora Floridae et Antillas“ [Florida: Sand 
Key, Harvey, AG = C. taylori; Virgin Islands: St. Croix, AG = mixture 
of C. decorticatum, C. isthmocladum, and C. taylori; St. Thomas, 
QOrstep, AG = C. isthmocladum]. 

ASKENASY 1888, p. 10: Cape Verde Islands [Säo Tiago, vii. 1874, NAu- 
MANN: original specimen at B destroyed, no duplicates found, inferred 
to be C. decorticatum from description]. 
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Hauck 1888, p. 468: Puerto Rico [near Manati, 4. v. 1887, SINTENIS 
A-145, B = C. isthmocladum]. 

DE Toni 1889, p. 491: „ad littora Foie (Harvey) et Antillas... ad 
ins. Barbadoés ... (Dickie)“ [cf. Harvey 1858, Dickie 1874a]. 

Murray 1889, p. 237: Grenada [Murray: specimen not located]; Bar- 
bados [cf. Dicxim 1874a]; Guadeloupe [cf. Schramm & Maze 1865, 
1866, Mazi & ScHrAmMM 1870—1877]; Cuba [cf. Farrow 1871]; Florida 
(cf. Harvey 1858]; Bermuda [cf. Kemp 1857, Dicxie 1874b, REIN 1874]. 

Mösıvs 1890, p. 1074: Brazil [Grazıou 4641, C = C. taylori; GLAZIOU 
4642, C = C. isthmocladum]. 

AsKENASY 1897, p. 157: Cape Verde Islands [Sao Nicoläo: cf. Mon- 
TAGNE 1860; Santo Antäo, Carposo: original specimen probably at B 
and subsequently destroyed]. 

Kuntze 1898, p.411, as Lamarckia tomentosa: „Westindien“ [Saba 
Island, Kuntze, HBG = C. taylori]. 

Corrıns 1901, p. 246: Jamaica [Port Maria, 17. iii. 1893, HUMPHREY 
266, Phyc. Bor. Amer. 168; Port Antonio, vii. 1891, PEASE & BUTLER, 
FH, M, NY; Kingston, PEASE, FH; near Port Henderson, iv. 1901, DuER- 
DEN, NY; all C. isthmocladum]. 

Vickers 1905, p. 56; Vickers & SHAW 1908, p. 22, pl. XXVI: Barbados 
[Rockley Bay, 7. ii. 1899, Vickers, Alg. Barb. 86, F = C. isthmocla- 
dum; 5. iii. 1908, Vickers, K = C.taylori; Maxwell, 27. xii. 1898, 
Vickers, BR, PC-B = C. isthmocladum]. 

Gerr & Gepp 1905, p. 110: Brazil [dredged between Rio de Janeiro 
and Bahia, 20. xii.1902, Scottish National Antarctic Ex- 
pedition, E = C. isthmocladum]. 

SLUITER 1908, p. 235: Netherlands West Indies [BoEKE: specimen 
not located]. 

Corrıns 1909, p. 388: North Carolina to Florida, West Indies [cf. 
Harvey 1858, Vickers & SHAW 1908; Port Maria, Jamaica, 17. iii. 1898, 
HuMPHREY 266, Phyc. Bor. Amer. 168 = C. isthmocladum; basis of 
North Carolina record not known]. | 

BoRGESEN 1913, p. 115: Virgin Islands [St. Croix: Cane Bay, 26. i. 
1906, BorGEsen 1418, C = C. taylori; St. Thomas: in harbor, @RSTED, 
C = C. isthmocladum; other cited specimens not located]. 

CoLLıns & HERVEY 1917, p. 55: Bermuda [1856, Tucker, FH = C. 
decorticatum; Hungry Bay, 2.v.1912, Corus 7192, Phyc. Bor. 
Amer. 1869 = C. isthmocladum ssp. clavatum; cf. Kemp 1857, Dickie 
1874b; other cited specimens not located]. 

Howe 1918a, p. 503: Bermuda [Castle Harbour, 28. vi. 1900, Howe 
200, NY = C. taylori; Gibbet Island, 9. vi. 1900, HowE 41, NY = C. 
isthmocladum ssp. clavatum]. 
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Howe 1918b, p. 8: Cuba [Ensenada del Cajon, off Cabo San Antonio, 
22. v. 1914, HENDERSON & BARTSCH 275g, NY, US; Cabañas, 8. vi. 1914, 
ibid. 506a, NY, US; both C. isthmocladum]. 

Howe 1920, p. 616: Bahamas [North Cat Cay, 15. iv. 1904, HowE 
3186, NY; Eleuthera, 5. vii. 1903, Coker, NY: both C. isthmocladum; 
Atwood (Samana) Cay, 3. xii. 1907, Howe 5260, NY = C. taylori]; Cai- 
cos Islands [South Caicos, 16. xii. 1907, Howe 5586, NY = C. isthmo- 
cladum]. 

Hoyr 1920, p. 432: North and South Carolina [all specimens from this 
region determined by Hoyr as C. tomentosum probably are referable 
to C. decorticatum; cf. WizLrams 1948]. 

Scumipt 1923, p. 39: Brazil [GLAZIOU 4641, C = C. taylori; GLAZIOU 
4642, C = C. isthmocladum]; Panama [Colön, 22. xii. 1899, Howe 
6659, NY = C. isthmocladum]; collections examined by SCHMIDT at B 
destroyed, duplicates of other cited specimens not located with cer- 
tainty. 

Scumipt 1924, p. 89: Brazil [Cabo Branco, xii. 1920, von LUETZEL- 
sure 153, M = C. isthmocladum; Jacuacanga"), vii. 1918”), ibid. 
15 453"), M = C. taylori; original collections at B destroyed, dupli- 
cates of 179b (Cabo Branco) and 15 238") (Ponta de Mucuripe) not 
located]. 

BorcEsEN 1925, p. 93: Canary Islands [Gran Canaria: Playa de Santa 
Catalina, 3. iii. 1921, BorcEsEN 3338, C = C. taylori; Bahia del Confi- 
tal, 14. iii. 1921, BORGESEN 3686, C = C. repens]. 

Tayıor 1926, p. 124; Tayıor 1928, p. 81: Dry Tortugas [Garden Key, 
outer side of moat wall, 14. vi. 1924, TAYLOR 1007, WRT; Loggerhead 
Key, reef rocks on both sides, 18. vi. 1925, TAYLOR 877, WRT: both 
C. taylori]. 

Taytor 1931, p. 293: Brazil [cf. Martens 1870, 1871, Dickie 1874c, 
Môsrus 1890, Gere & Gere 1905, SCHMIDT 1924]. 

TayLor 1942, p. 87, as C. dichotomum: Netherlands West Indies 
[Aruba: Punt Basora, 10. iv. 1939, TayLor 39—310, MICH; Curacao: 
Jan Tiel Beach, 23. iv. 1939, Tayıor 39—594, MICH: both C. taylori]. 

Tıyror 1943, p. 146, as C. dichotomum: Haiti [Jérémie, 6. v. 1941, 
Barrett 17874, MICH; Les Roseaux, 10. v. 1941, ibid. 17948, 


11) erroneously spelled Jaquadanga by SCHMIDT. 

12) dated iii. 1916 in his introductory remarks. 

18) SCHMIDT cited this number under both C. adhaerens and C. tomentosum. The 
fact that the München distribution of this collection was purportedly determined by 
SCHMIDT as C. adhaerens, even thought the plant was obviously dichotomous, sup- 
ports the assumption of a clerical rather than a typographical error. 

14) SCHMIDT cites ,Jaquaranga“ for this number in his systematic list, Mucuripe 
in his introductory remarks. 


528 Nova Hedwigia I, 3+ 4. Silva 


BR) je EN N ee ee eee ee 
MICH; Bayeux, 28. vi. 1941, ibid. 18000, MICH: all C. isthmo- 
cladum]. 

WırLıams & BLomquisr 1947, p. 390, as C. dichotomum: Brazil [Re- 
cife, ii. 1945, Wizzrams, DUKE = C. isthmocladum]. 

Rayss 1955, p. 31, as C. dichotomum: Israel [Apollonia, 28. v. 1954, 
Rayss, UC = C, taylort]. 

Diaz-Prrerrer & LOpEz 1959, p. 34: Cuba [Gibara, 10. iv. 1955, Diaz- 
Prrerrer 126, WRT = C. isthmocladum]. 


Codium tomentosum var. coralloides Kurtz. 

Martens 1871, p. 145: Brazil [Rio de Janeiro, GLaziou 4597, C = 
C. intertextum]. 

This variety, originally described from the Adriatic (Kürzıng 1845, 
p. 258), seems best considered an autonomous species, C. coralloides 
(Kuerz.) SıLva. At present it appears to be restricted to the Mediter- 
ranean, but further studies must be made before a definitive circum- 
scription can be drawn. 


Codium tomentosum var. divaricatum C. Ac. 

MARTENS 1866, p. 16: Brazil [Rio de Janeiro, E. von MARTENS: spe- 
cimen not located]. 

MARTENS 1870, p. 301: Brazil [cf. Martens 1866]. 

Martens 1871, p. 145: Brazil [Rio de Janeiro, GLaziou 4641, C = 
C. taylori]. 

The selection of a lectotype for this variety is discussed under C. de- 
corticatum. 

Codium tomentosum var. tenue KUETZ. 

Martens 1871, p. 145: Brazil [Rio de Janeiro, GLaziou 4642, C = 
C. isthmocladum]. 

This variety, later raised to specific rank by Kiirzinc (1856, p. 33), 
was originally described from South Africa (Kirzinc 1849, p. 501). 
Although slender-branched forms from many parts of the world have 
been referred to C. tenue, on the basis of extensive studies of topotype 
material and of specimens from other regions to which the name has 
been applied, it seems reasonably certain that this species occurs only in 
South Africa (cf. Sizva 1959). 


PHYTOGEOGRAPHIC RELATIONSHIPS 


The representation of Codium in the western Atlantic is notable for 
poverty in number of species accompanied by unusual richness of vari- 
ation within species. In this respect it is strikingly different from the 
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representation of Codium in Australia, Japan, Pacific Mexico, and South 
Africa, but similar to that of Oceania. The correlation suggested is that 
a long coastline with a marked temperature gradient supports a rich 
Codium flora whereas an insular region of uniform temperature sup- 
ports but few species. However, the temperate Atlantic coasts of both 
North and South America do not follow this pattern: their poverty of 
Codium is consistent with that of the Caribbean region. Indeed, Co- 
dium is not indigenous to Atlantic North America north of Ocracoke 
(near Beaufort), North Carolina"), while the Atlantic coast of South 
America south of Brazil supports only four species. Clearly, historical 
factors are responsible for the poor representation of Codium in the 
western Atlantic. 


In the Indo-Pacific region the spectacular development of coral reefs 
is well known. In the Caribbean, comparable reefs are relatively weakly 
developed and support a reef-coral fauna of only 26 genera and some 
35 species compared with 80 genera and about 700 species in the Indo- 
Pacific. „Many characteristic reef-coral associates are either absent or 
greatly reduced in variety in the Atlantic“ (WELLS 1957). In agreement 
with this comparison, the Codium members of the coral reef biocoenosis 
in the Indo-Pacific (an adherent type referable to the C. arabicum 
complex and a repent, anastomosing type referable to the C. geppi 
ecological counterparts in the tropical western Atlantic (C. intertextum 
and C. repens, respectively). The distribution of C.isthmocladum, C. 
taylori, and C. decorticatum does not seem to be related to coral reefs. 
Of these three species, C. isthmocladum, although known from more 
western Atlantic localities, does not range over as great an area of tro- 
pical and subtropical Atlantic as either C. taylori or C. decorticatum. 
This situation may be explained by the fact that C. isthmocladum is 
replaced in the eastern Atlantic by a closely related species, C. guine- 
énse. Whereas C. taylori is fairly uniformly distributed throughout the 
tropical western Atlantic, the distribution of C. decorticatum is re 
markedly spotty. 

Despite the finding of C. spongiosum in Brazil, that species remains 
essentially Indo-Pacific in distribution. Codium taylori, C. repens, and 
C. decorticatum extend into the eastern Atlantic in varying degrees. 
Thus only C. intertextum and C. isthmocladum are confined to the tro- 


15) BOUCK& MORGAN (1957) reported the discovery at East Marion, Long Island, 
New York, of Codium fragile subsp. tomentosoides (VAN GOOR) SILVA, a weed 
presumably introduced from Europe. According to V. L. LOOSANOFF of the U.S. 
Fish and Wildlife Service Biological Laboratory at Milford, Connecticut (in lit.) this 
plant is becoming well established in Long Island Sound, where it threatens to become 
a serious nuisance in oyster and scallop beds, 
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pical and subtropical western Atlantic, and both species have close 
relatives in the eastern Atlantic. 

The great variability of C. intertextum, C. isthmocladum, C. taylori, 
and C. repens is distressing, but intensive population studies undoubted- 
ly would help clarify the picture. These complex variation patterns pro- 
bably are related to the isolation provided by insular habitats. In the 
Indo-Pacific, where the groups of islands are farther apart, the com- 
plexity is even greater. 
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EXPLANATION TO PLATES 107 (== 123 (17). 


Plate 107 (1): Codium intertextum. a, b (Bermuda, COLLINS 7070, 
NY = type): a, mature group of utricles from center of dorsal surface 
of thallus; b, mature group of utricles from edge of thallus; c) Venezuela, 
Taytor 39—465, MICH), mature group of utricles; d, e (Puerto Rico, 
Howe 2055, UC): d, mature group of utricles; e, mature group of 
utricles showing tendency toward pointed apices occasionally observed 
in this species. 

Plate 108 (2): a. Codium intertextum (Barbados, 27. xii. 1898, VICKERS, 
BR), mature group of utricles. b. Intergrade between C. isthmocladum 
and C. decorticatum (Florida, HOWE 1318, NY), utricles from standard 
sample, one with propagative bud (Brutkörper) and one with game- 
tangium. c. Intergrade between C. isthmocladum and C. taylori (Ba- 
hamas, Howe 3525, NY), utricles from standard sample, two with pro- 
pagative buds and one with gametangia. 

Plate 109 (3): Codium spongiosum (Brazil, BESNARD, SPF). Mature 
group of utricles. 

Plate 110 (4): Codium isthmocladum subsp. isthmocladum. a (Bar- 
bados, Vickers, BR = type), utricles from standard sample; b, c (North 
Carolina, 17. viii. 1950, WILLIAMS, liquid-preserved in UC): b, utricles 
from tip of thallus; c, utricles from standard sample, one with propa- 
gative bud; d (Puerto Rico, SINTENIS A-145, UC = fragment of type 
of C. pilgeri), utricles from standard sample; e (Jamaica, HUMPHREY 
266, PC), utricles from standard sample; f (Cuba, WRIGHT, L), utricles 
from standard sample. 
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Plate 111 (5): a, b. Codium isthmocladum subsp. clavatum. Utricles 
from standard samples: a (Bermuda, Hervey, NY = type); b (Bermuda, 
TayLoR & BERNATOWICZ 49—863, UC). c. Slender form of (?) C. re- 
pens (Challenger Bank, W. H. Surciirre, JR., liquid-preserved in UC), 
utricles from standard sample. 

Plate 112 (6): Codium taylori. a, b (Florida, Hum, liquid-preserved 
in UC = part of type collection): a, utricles from tip of thallus; b, utric- 
les from standard sample; c (St. Croix, HANSEN, C), utricles from stan- 
dard sample; d (Aruba Island, TayLor 39—310, US), utricles from stan- 
dard sample. 

Plate 113 (7): Codium repens. Utricles from standard samples: a 
(Guadeloupe, MAzÉ, ALG. Guap. 1873, BM); b (Curacao, WAGENAAR 
HumMMELINCK 1020, liquid-preserved in L); ce (Challenger Bank, W. H. 
SUTCLIFFE, JR, liquid-preserved in UC); d (Barbados, 13. ii. 1899, 
Vickers, L), plant with slender branches (ca. 2 mm diam.); e (Barbados, 
19. i. 1903, Vickers, L), plant with relatively stout branches (to 5 mm 
diam.). 

Plate 114 (8): Codium decorticatum (Bermuda, 1949, BERNATOWICZ, 
liquid-preserved in UC). a, utricles from tip of thallus; b, utricles from 
standard sample. 


Plate 115 (9): Codium isthmocladum subsp. isthmocladum. a (Haiti, 
BARTLETT 18000, US); b (Barbados, A. Vickers, BR = neotype; c (Flo- 
rida, Howe 6887, NY). 


Plate 116 (10): Codium isthmocladum subsp. clavatum. a (Bermuda, 
TayLor & Bernatowicz 49—868, UC); b (Bermuda, Howe 222, NY). 

Plate 117 (11): Intergrades (putative hybrids) between Codium de- 
corticatum and C. isthmocladum. a and b (Florida, Howe 1318, NY). 

Plate 118 (12): a. Intergrade (putative hybrid) between Codium isth- 
mocladum and C. taylori (Bahamas, Howe 3525, NY). b. Codium tay- 
lori (Puerto Rico, Howe 7262, NY): plant growing on mangrove roots. 

Plate 119 (13): Codium taylori. a (Florida, H. J. Humm, UC = part of 
type collection, preserved in formalin); b (Tobago, W. E. Broapway, 
NY). 

Plate 120 (14): a and b. Codium taylori. a. (Guadeloupe, Mazi, ALG. 
Guap. 311, K, distributed as C. abreviatum); b (Bermuda, BERNATOWICZ 
ae F). c. Codium decorticatum (North Carolina, NIELSEN 1622, 

Plate 121 (15): Codium decorticatum. a (Bermuda, Howe 275, NY); 
b. (North Carolina, W. D. Hoyt, NY). 

Plate 122 (16): Codium repens. a. (Barbados, Vickers, ALG. Bars. 37, . 
ni b (Curacao, WAGENAAR HUMMELINCK 1020, liquid-preserved in 
L): 

Plate 123 (17): a. Codium repens (Barbados, A. VicKERs, BR). b. Slen- 
der form of (?) Codium repens (Challenger Bank, Bermuda, W. H. 
SUTCLIFFE, JR., liquid-preserved in UC). 
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Buchbesprechung 


AUGUST THIENEMANN, 
Erinnerungen und Tagebuchblätter eines Biologen. 
Ein Leben im Dienste der Limnologie. 


E. Schweizerbart’sche Verlagsbuchhandlung (Erwin Nägele), Stuttgart. 
1959. Preis geb. 48.— DM. 


Es ist eine unwiderlegbare Tatsache, daß die Geschichte und. Ge- 
schicke der Menschheit, soweit nicht naturbedingt, an einzelne Per- 
sönlichkeiten gebunden sind, an Persönlichkeiten, die, sei es positiv 
oder negativ, in gutem oder bösem Sinne, aus der Allgemeinheit heraus- 
ragen. Das gilt insbesondere auch für die Entwicklung der Wissen- 
schaften, selbst wenn hier und da der „Zufall“ eine Rolle gespielt hat 
oder noch spielt, so kommt es immer noch darauf an, den „Zufall“ rich- 
tig auszuwerten. Jeder Forscher ist an der Entwicklung seiner Wissen- 
schaft interessiert, da jede Weiterarbeit die Kenntnis des Vorauf- 
gegangenen voraussetzt, und so ist es verständlich, daß die Biographien 
hervorragender Wissenschaftler fast stets eine Quelle geistigen Ge- 
nusses sind. 2 

Nach einer kurzen Übersicht über „die Ahnen“, die schon manche 
Züge im Leben Thienemanns erklären läßt, schildert der Autor seine 
ersten Lebensjahre und Schulzeit in Gotha und läßt uns einen interes- 
santen Blick tun in das hochstehende kulturelle Leben der damaligen 
kleinen Residenzen. Es folgen die Universitätsjahre in Greifswald, 
Innsbruck und Heidelberg. Neben den naturwissenschaftlichen Stu- 
dien, statt der ursprünglich vorgesehenen Botanik wurde Zoologie das 
Hauptfach, wurde auch der Philosophie viel Zeit gewidmet, und TH. 
vertritt schon damals die Ansicht, daß die Beschäftigung mit der Phi- 
losophie, insbesondere der Erkenntnistheorie von jedem Studierenden 
der Naturwissenschaften unbedingt zu fordern ist. In Greifswald waren 
es vor allen Dingen die durch die Seenlandschaft bedingten Exkursio- 
nen, die für die spätere Arbeit Tx.’s mitbestimmend wurden, und in 
Heidelberg war es vor allen Dingen LAUTERBORN, der durch seine Per- 
sönlichkeit und sein Werk von großem Einfluß wurde. Von entschei- 
dender Bedeutung für die ganze spätere Arbeit, ja, für die Entwicklung 
der Limnologie, waren die Jahre der Dozententätigkeit in Münster, die 
Erlebnisse, über die der Autor als Kriegsteilnehmer im ersten Weltkrieg 
berichtet, mögen hier übergangen werden. Die Lage Münsters im In- 
dustriegebiet stellten den jungen Dozenten vor vielfache Aufgaben, 
die sich einerseits besonders aus den Talsperren- und Abwässerverhält- 
nissen ergaben, andererseits aber zum Vergleich mit den unberührten 
Bergbächen des benachbarten Sauerlandes geradezu herausforderten. 
Von besonderer Bedeutung wurden die unter Anregung und Leitung 
von WALTER VOIGT durchgeführten Untersuchungen über die Eifel- 
maare, sie legten den Grund für die spätere Aufstellung der Seetypen. 


Im Jahre 1917 übernahm Tu. die Leitung der Hydrobiologischen An- 
stalt (damals noch ,,Biologische Station“) in Plôn, die nunmehr der 
Kaiser-Wilhelm-Gesellschaft eingegliedert wurde, eine gleichzeitige Be- 
rufung als Ordinarius an die Tierärztliche Fakultät der Universität 
München hatte TH. abgelehnt. Damit begann die Entwicklung der 
Limnologie als selbständige Wissenschaft ihren ungeahnten Auf- 
schwung zu nehmen. Der Autor schildert eingehend Arbeit und Leben 
an der Anstalt während der ersten Jahre, die sich ergebende Zusammen- 
arbeit mit dem Schweden Eınar NAUMANN, den Ausbau der Seetypen- 
lehre bis zur Gründung der „Internationalen Vereinigung für theore- 
tische und angewandte Limnologie“ im Jahre 1922 in Kiel. Eine leb- 
hafte Darstellung erfahren auch die von der neuen Vereinigung ab- 
gehaltenen Kongresse, insbesondere der Kongreß in der UdSSR im 
Jahre 1925. Ein sehr breiter Raum, rund 130 Seiten, ist mit Recht der 
„Deutschen Limnologischen Sunda-Expedition 1928—1929“ gewidmet, 
die die Aufgabe hatte, auch die tropischen Gewässer zum Vergleich mit 
denen der temperierten Zone eingehend zu untersuchen. Die Limno- 
logie wird in diesem Abschnitt nur gestreift, weil die wissenschaftlichen 
Ergebnisse in 11 Supplementbänden, „Tropische Binnengewässer“, des 
Archivs für Hydrobiologie niedergelegt sind, eine Wiederholung in 
dem Rahmen der Biographie also überflüssig und räumlich überhaupt 
unmöglich wäre. Immerhin gehört auch die Landschaft mit ihren Be- 
wohnern zur „Limnologie“, denn der gegenseitige Einfluß ist nicht zu 
verkennen. TH. gibt aber von Land und Leuten, vom Leben auf Insu- 
linde eine derartig lebendige und hinreißende Schilderung, daß sie von 
keinem Reisebericht übertroffen werden kann. Aus dem Zeitraum 
1929—1939 erfahren wir wiederum von den Arbeiten in der Anstalt, 
von der Schulung von Doktoranden und von weiteren internationalen 
Kongressen, bis der 2. Weltkrieg auch das Leben im Institut weit- 
gehend unterdrückt. In bewegten, oft dramatischen Worten schildert 
Tu. die Veränderungen, die der Krieg für die Anstalt mit sich brachte, 
und noch mehr die Verhältnisse und Schwierigkeiten, unter denen 
nach Beendigung des Krieges die Arbeiten trotzdem fortgesetzt wur- 
den. Erst nach 1948, nach der Währungsreform, konnte ernstlich an 
den Wiederaufbau gedacht werden, und so kann Tu. im letzten Ka- 
pitel seiner „Erinnerungen“ noch einmal das Positive schildern, was 
die Hydrobiologische Anstalt leistet und was aus der Limnologie seit 
der Untersuchung der „Eifelmaare“ geworden ist. 

Jeder Biologie, besonders aber jeder Hydrobiologe, wird THIENE- 
MANN „Erinnerungen“ nicht einmal lesen, er wird sie immer wieder 
esen. 


Friedrich Hustedt, Bremen. 
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Die seit einigen Jahren sich mehrenden Abhandlungen mit elektronen- 
mikroskopischen Diatomeenaufnahmen sind in vielen, z.T. nicht leicht zu- 
gänglichen Zeitschriften zerstreut und infolge mangelhafter Reproduktion 
oder schlechten Papiers, das die Feinheiten wiederzugeben nicht in der Lage 
ist, in manchen Fallen von zweifelhaftem Wert. Es ist deshalb eine verdienst- 
volle Arbeit, möglichst viele Arten in einwandfreien Aufnahmen und einwand- 
freier Reproduktion in einem Werk zusammenzufassen. Ein derartiges Werk 
liegt hier vor ... Die äußere Ausstattung des Werkes ist praktisch gehalten, 
die Tafeln werden in einem allseitig geschlossenen, aufklappbaren Kasten 
geliefert, so daß sie gegen Staub geschützt sind und einzeln herausgenommen 
und studiert werden können. Alles in allem: Die Verf. haben ein Werk ge- 
schaffen, das dem Fachmann unentbehrlich ist, dem Liebhaber mikroskopi- 
scher Studien über den Feinbau unserer Organismen aber manche genuß- 


reiche Stunde verschaffen wird. 
F. Hustedt in Arch. f. Hydrobiol. L, 2: p. 808. 
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To cryptogamic botanists, American lichenology and the name of 
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Copies of TUCKERMAN’s papers have always been rare and expensive 
when available. Some were printed in journals now obscure and 
others appeared as pamphlets privately issued in small edition. Few 
botanists can hope to own originals of the ,Enumerations“ or the 
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these papers are indispensable to the serious student of the lichens. 
The present volume offers all Tuckerman’s lichenological writings 
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scribers come together. The price will be about DM 90.— (US-$ 22.50). 


The some 85 papers are printed chronologically with the original 


pagination. A species index to the whole volume is based on a new 


separate and consecutive pagination. 


-H. R. ENGELMANN (J. CRAMER), Publisher, Weinheim/Bergstr. (Germany) 


